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The Problem of Ring-Sticking in 


Aviation En gines 


By O. C. Bridgeman’ 


HE problem of ring-sticking in aviation en- 

gines is unusually complicated due to the lack 
of standard test methods and to the difficulties in 
obtaining reproducible data on full-scale engines. 
In fact, the immediate problem is largely one of 
developing suitable test equipment and methods. 
As soon as such a method is developed, coordina- 
tion of activities by different groups becomes pos- 
sible, and the problem will be well on its way 
toward solution. 


In common with most lubrication problems, 
ring-sticking involves the inseparable trio of vari- 
ables, namely, oil characteristics, engine-design 
factors, and operating conditions. During the 
early stages of aviation, ring-sticking was largely 
the result of the use of oils of inferior stability, 
such as vegetable oils and blends of these oils with 
mineral oils. Since that time there has been such 


NCREASES in the horsepower output of aviation engines 

per cubic inch of displacement are predicated upon the 

availability of a suitable lubricating oil. Development of 
improved refining processes to increase the stability of aviation 
oils is predicated upon the ability of the oils to give more 
satisfactory performance in aviation engines. Each new ad- 
vance in either the aviation-engine or the aviation-oil industry 
involves the other and frequently introduces unsuspected difh- 
culties. Each month sees new problems, better cooperation 
between the two industries, and the necessity for revision of 
old viewpoints and adoption of new ones. The ring-sticking 
problem always has been a matter of concern, but year after 
year has passed without its becoming of major importance. 
Now it begins to appear that certain limitations have been 
encountered, and that new concepts must be evolved in order 
to extend the horizon. Among other things, a more detailed 
knowledge of the ring-sticking “problem i is necessary as a guide 
in indicating the future course in engine design 
development. 


and in oil 


[This paper was presented at the Annual Meeting of the Society, Detroit, 
Mich., Jan. 13, 193 7.) 


1 Publication approved by the Director of the National Bureau of Stand- 
ards of the U. S. Department of Commerce. 


2 Chief, Lubrication and Liquid Fuels Section, National Bureau of Stand- 
ards, Washington. D. C. 
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a rapid improvement ir oil stability and such a 
rapid increase in engine horsepower that engine- 
design factors are of much greater importance 
than previously. Aviation oils are now so stable 
at high temperatures that the older type of ring- 
sticking seems to have passed entirely out of the 
picture. 


As far as oil characteristics are concerned, the 
ring-sticking of today in high-output aviation en- 
gines is tied up with so-called “oiliness” as well as 
stability. Although ring-sticking in many of these 
engines probably can be minimized by alterations 
in design, present indications point to the neces- 
sity for using compounded oils of high oiliness 
and stability if satisfactory ring performance is to 
be obtained in engines of higher horsepower per 
cubic inch displacement than those in use at 
present. 


An analysis of the ring-sticking problem requires considera- 
tion of first principles. The object of an internal-combustion 
engine is to transform energy released by the fuel on com- 
bustion into mechanical energy. This transformation is ef- 
fected through the medium of a piston reciprocating in a 
cylinder closed at one end and, in order to be efficient, leakage 
of gas from the cylinder through the annular space between 
the piston and cylinder should be minimized. Following the 
practice adopted many years ago in steam engines, this pur- 
pose is accomplished by using piston-rings fitting into grooves 
cut in the piston. During operation, the rings must move 
back and forth in the ring-grooves and, in order to reduce 
friction in the ring-grooves and between the rings and the 
cylinder walls, lubricating oil is employed. The oil also assists 
in sealing against gas leakage. Thus, during the course of 
operating an engine, the rings are continually in contact with 
lubricating oil at elevated temperatures and at times they may 
be in contact with unburnt fuel residues. One of the out- 
standing characteristics of present-day fuel residues and 
lubricating oils is that they tend to thicken and become very 
viscous when exposed to high temperatures, the rate of thick 
ening depending upon the temperature and the properties of 
the oil or fuel residue. If the thickening process goes sufh- 
ciently far, motion of the ring in the ring-groove is restricted 
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and ring-sticking ensues. The cause of ring-sticking is, there- 
fore, the retention of any given portion of oil (or fuel residue) 
in the ring-grooves long enough to permit thickening to the 
point where ring motion is restricted. The cure for ring- 
sticking is to keep the oil (or fuel residue) moving sufh- 
ciently fast through the ring-grooves so that thickening to a 
critical extent is avoided. The rate at which the oil should be 
circulated depends upon the temperature, the characteristics 
of the oil, and various design features of rings and ring- 
grooves. 

Ring-sticking resulting from accumulation of fuel residues 
in the ring-grooves is so comparatively rare in aviation engines 
that this phase of the subject can be dismissed with a few 
words. It is ordinarily caused by the use of a fuel containing 
unstable compounds, such as may be used to raise the octane 
number and which wil! polymerize readily under heat and 
become gummy. This type of ring-sticking usually is accom 
panied by extensive gum deposits in the intake manifold and 
by sticking inlet valves. Suitable selection of fuel is all that 
is required to avoid its occurrence. 

Ring-sticking caused by oil is by far the most common torm 
and the one which presents the most serious problems in its 
elimination. Some of the more important variables affecting 
ring-sticking will be considered in turn. 


Effect of Temperature 


As mentioned previously, all oils now used will thicken if 
maintained at elevated temperatures, the rate at which this 
thickening occurs depending upon the temperature and upon 
the characteristics of the oil. The effect of temperature may 
be very marked and when near the “critical” value, a change 
of a comparatively few degrees may cause serious ring- 
sticking. Thickening appears to be a combination of two 
effects: first the evaporation of the more volatile, less viscous 
fractions, and second the cracking and polymerization of the 
remainder. With vegetable oils, such as castor oil, thickening 
and ring-sticking occur at comparatively low operating tem- 
peratures. With oils of moderate stability, the situation ap- 
pears to be somewhat complicated, and there is evidence sug- 
gesting that there may be a critical temperature range, above 
and below which there is freedom from ring-sticking. This 
condition seems reasonable for, as the temperature is raised, 
the rate of evaporation of the oil may reach such a high value 
that the oil will not remain in the ring-grooves sufficiently 
long to thicken to a critical extent. Under these conditions, 
ring and barrel wear may even be reduced until the tempera- 
ture becomes so high that inadequate lubrication results. 

Many of the new aviation oils are highly stable, solvent- 
refined products which can be maintained at relatively high 
temperatures for comparatively long periods without much 
increase in viscosity. There are indications, however, that the 
solvent-refining process may be carried to such extremes that 
the oil will not maintain a lubricating film on the hot cylinder 
walls, but will break up into drops. Under these conditions, 
the liquid seal around the upper piston-ring is lost and hot 
gases from the combustion-chamber may penetrate between 
the upper ring and the cylinder wall. If this situation persists, 
the oil in the upper ring-groove may become so thick that the 
ring will stick, thus permitting freer access of the hot exhaust 
gases to the second ring. Continuation of this process leads 
to successive sticking of the various rings, to severe ring and 
cylinder-barrel wear and, possibly, to piston seizure as a final 
result. It has been suggested that there may be a critical tem- 
perature range even in this case of ring-sticking with oils in 
which the solvent-refining process has been carried to ex- 
tremes, but the author has seen no evidence to verify this 
suggestion. 

Control of temperature, keeping it below the critical value 


for the type of aviation oil available, is perhaps the most 
certain method of ensuring freedom trom ring-sticking. As 
the horsepower output of an engine per cubic inch of displace- 
ment is increased, every effort should be made to increase the 
rate at which heat is removed trom the piston and, thereby, 
to maintain piston temperatures as low as possible. Obviously 
there is a limit to the effectiveness of this method when con 
sidering conventional piston design, and other methods must 
be resorted to, such as the improvement of that phase of oil 
stability which controls ring-sticking and the modification of 
ring and ring-groove design so as to keep the oil circulating 
faster in the ring-grooves. 


Effect of Oil Characteristics 


As pointed out in the previous section, oils differ widely as 
regards their tendency to cause ring-sticking. Under 
conditions, vegetable oils will cause the rings to stick in a few 


some 


hours of operation. The tendency of mineral oils to cause 
ring-sticking depends largely upon the degree of refining, 
freedom from difficulties becoming more certain as the stabil- 
ity is increased until possibly a point is reached beyond which 
the oil becomes deficient in lubricating ability and _ ring 
sticking results as a consequence of increased blow-by. One 
ot the most serious handicaps to the development of suitable 
oils is the lack of a significant method for determining oil 
stability under conditions analogous to those in the engine 
when ring-sticking occurs. Most of the methods employed for 
determination of oil stability have been developed tor auto 
mobile engine lubricating oils and about 350 deg. fahr. ap- 
pears to be a favorite temperature of test. In the engine, 
temperatures around the upper ring are probably more nearly 
of the order ot 600 deg. fahr. or higher, and there is reason 
to believe that the results of stability tests at 350 deg. fahr. are 
not generally applicable to these higher temperature condi- 
ions. Possibly the research method used by the Wright Aero- 
nautical Corp. could be employed as the basis for the develop- 
ment of a standardized stability method. In any event, it 
seems evident that the development of improved oils as re- 
gards ring-sticking is being handicapped seriously by the lack 
of appropriate test methods. 

Recently there have been frequent statements to the effect 
that the stability of oils has been improved to such an extent 
that further increases in stability can be obtained only at the 
expense of a sacrifice in lubricating ability. Regardless of 
whether or not this point has yet been reached, it does not 
seem unreasonable to suppose that such a limit exists. Under 
such conditions, further improvements in conventional oils 
are only possible by the use of compounding agents. It is 
understood that certain types of compounds are effective in 
reducing ring-sticking in Diesel engines, and the use of these 
or other types of compounding agents opens up a wide field 
of investigation. Availability of suitable test methods is a 
prerequisite to any rapid accumulation of knowledge along 
these lines. 

Of more theoretical interest at present, but still within the 
realm of practicability, is the possible development of lubri- 
cating oils which will become less rather than more viscous 
when maintained at elevated temperatures. It is known that 
lubricating oils can be produced under appropriate conditions 
by polymerization of hydrocarbons of low molecular weight, 
and it is known also that the polymerization process may be 
reversed at sufficiently high temperatures with resulting rapid 
decrease in viscosity. It is not known to what extent such oils 
would give freedom from ring-sticking, but at least the possi- 
bility exists for the synthetic development of oils of controlled 
characteristics for the lubrication of the high-output engines 
of the near future. 

There is one property of aviation oils which appears tc haw 
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been given little consideration trom the standpoint ot ring- 
sticking but which appears to the author to have definite 
importance, namely, oil viscosity. It is the fundamental prin- 
ciple of lubrication that the lightest possible oil be used in any 
given application. Rarely are heavy oils required for lubrica- 
tion, but rather they are employed ordinarily to conserve oil 
and to compensate for deficiencies in design. The number of 
mechanical parts requiring replacement due to use of too light 
an oil is negligibly small as compared to the replacements 
necessitated by use of too heavy an oil. 


In an engine the use 
of a heavy oil results in 


high friction, rapid rate of wear, 
extensive carbon formation, and in ring-sticking. The recent 
improved lubrication of automobile engines is indicative of 
what may be accomplished by a lowering in oil viscosity. Oils 
used in aviation engines appear to be at least one grade and 
possibly two grades too heavy. It is difficult to predict just 
how much improvement in aviation-engine lubrication would 
be possible by a lowering in oil viscosity, with accompanying 
decreases in clearances and reductions in oil consumption, but 
investigations of the effect of oil viscosity on engine wear and 
on ring-sticking certainly should result in the acquisition of 
valuable data and might go far towards solving some of the 
existing lubrication problems of aviation engines. 


Effect of Ring Design 


When the position is reached in the development of high 
output aviation engines where it is not possible to effect any 
further lowering of piston temperatures and where it is not 
possible to operate engines on available oils without 
extensive trouble from ring-sticking, the only recourse is to 
modify ring and ring- ‘groove design so as to maintain the rate 
of oil circulation in the ring grooves sufficiently high to pre 
vent the oil from thickening to the extent of 


these 


causing ring 
sticking. No attempt will be made to suggest possible modi 
fications in design, but unquestionably marked improvements 
are possible and are needed even today. Increases or decreases 
in the side clearances between the rings and the ring-grooves 
are the simplest modifications, but they are trivial compared 
to the modifications in design which are possible. 

Every operator of an aviation engine can remember finding 
at some time or other a ring stuck for no apparent reason. 
Although it was unquestionably true that the oil was respon- 
sible for the actual occurrence, the real reason was probably a 
faulty ring. The function of the compression rings, at least, 
is to form a seal between the combustion-chamber and the 
crankcase, assisted by a thin film of oil. Obviously, the seal 
will be inadequate if the ring touches the cylinder walls only 
at a few high points around the circumference. This state- 
ment may appear to be an exaggeration, but rings are made 
and used which are so far from being circular that extensive 
wear is necessary before a proper seating against the cylinder 
wall can be established. Under these conditions, the blowby 
past the ring may be so excessive that it will stick in a com- 
paratively short time with an oil which would otherwise give 
satisfactory performance. Fortunately a few manufacturers of 
piston-rings are now experimenting with special gages for 
detecting imperfect rings of this type. Specifications on cir 
cularity and on distribution of tension around the ring should 
be adopted as a first step towards reduction in ring-sticking 
and excessive wear difficulties. 

Formation of an adequate seal between the piston-ring and 
the cylinder wall throughout the entire stroke also implies 
ease of motion of the ring in the ring-groove. This ease of 
motion is only possible if the surface of the ring is smooth 
and if the ring is flat. Both of these considerations are impor- 
tant from the standpoint of ring-sticking and should be the 


subject of special attention on the part of the ring manu- 
facturers. 
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Although it is recognized that progress is being made con- 
tinuously in ring design and standardization of tolerances, it 
is felt that too much emphasis cannot be placed on further 
perfection of piston-rings and that such effort will be well 
repaid in reductions in ring-sticking troubles and in decrease 
in ring and cylinder-wall wear. 


Conclusion 


In conclusion, it should be emphasized that ring-sticking 
involves all three factors of oil characteristics, operating con- 
ditions, and design features. From the standpoint of the 
petroleum industry, lack of adequate laboratory test methods 
for ring-sticking is the main hindrance to rapid development 
ot improved oil. Considerable impetus would be given to the 
establishment of adequate test methods if the manufacturers 
of aircraft engines had better information regarding piston 
temperatures, and acquisition of this information should be 
feasible with new methods now under development. Research 
on design of piston-rings and ring-grooves and on standardiza- 
tion of ring characteristics offers one of the most fruitful fields 
for the improvement of 
urgently needed. Finally, 
maintained 


and is 
the ring-sticking problem can be 
control only by the 


aircraft-engine lubrication, 


under continuous improve- 
ment in oil characteristics, by the constant attempt to remove 
increasingly greater amounts of heat from the pistons, and by 
the fullest cooperation on the part of the ring manufacturers 


in striving to produce that most difficult of products, the per- 
fect piston-ring. 


Effect of Addition Agents on 
Piston and Ring Performance 


HE recent trend toward high-output gasoline and Diesel 

engines has revealed a pronounced increase in the num- 
ber of stuck rings and piston-ring or cylinder-liner wear. 
Crankcase oil stability, as measured in the chemical laboratory 
by comparing the complete analysis of the new oil and the 
used oil taken from the engine at the end of the test, was 
formerly of importance in the appraisal of oil performance. 
recent S.A.E. and other papers brought forth that 
classification of lubricants should be made in terms of engine 
performance and maintenance cost. Ring-sticking is the prob- 
lem, as is piston-ring or cylinder-liner wear. Research into 
this problem is divided into that for high-output gasoline en- 
gines and that for the Caterpillar Diesel. The overall operating 
temperature of the engine in question does not alone consti- 
tute the problem of ring-sticking. High local temperatures, 
time, and volume of output are the real factors which form 
a major part of the problem. Avoiding wear by providing 
lubricants which will not break down at operating tempera- 
tures and will continue to lubricate at the pressures encountered, 
is necessary. 


However, 


The wear and ring-sticking tendencies work carried on in 
1935 and 1936 proved that, only after very long extended pe- 
riods of operation, did the passenger-car engine show small 
amounts of wear or any form of ring-sticking and that addition 
agents were not yet needed. However, the most pronounced 
problem was in high-output engines, especially in the super- 
charged aircraft engine. Since the aircraft engine gave the best 
picture in the shortest time for gasoline-engine wear and ring- 
sticking tendencies, full scale 50-hr. tests were made. 

Excerpt from the paper: “Effect of Addition Agents in Lu- 
bricating Oil on Piston and Ring Performance in Gasoline and 
Diesel Engines,” by C. M. Larson, supervising engineer, Sin- 
clair Refining Co., New York, presented at the National 
Tractor Meeting of the Society, Peoria, Ill., April 21, 1937. 
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Wear? 


By G. L. Neely 


Standard Oil Co. of Calif. 


N our investigation of addition agents for lubricating oils, 

one of the most striking observations has been that the 

great majority of oil-soluble compounds will reduce the 
coefficient of friction for some operating condition. It is, 
therefore, a simple matter to find an addition which merely 
improves oiliness. The effectiveness of such compounds on 
the wear-reducing value of the lubricants often may be con 
siderably different in degree, and sometimes in direction, from 
the effect on friction. It is the purpose of this paper to present 
some interesting data along these lines with the hope that 
these experiments may, in some measure, contribute to a better 
understanding of some of the theories of oiliness, wear, and 
other properties of lubricants in the thin-film zone. 

The present-day interest in the subject of wear relates pri 
marily to the cylinder walls and piston-rings of internal 
combustion engines and their lubrication. During the last 
year there have been many reports and papers presented per 
taining to engine wear and the influence of the type of lubri 
cant used. The majority of the lubricants used in the engine 
wear tests reported were selected from friction or film-strength 
tests, but not from wear tests. A review of the literature shows 
a paucity of data illustrating fundamental relationships among 

[This paper was presented at the Semi-Annual Meeting of the Society, 


White Sulphur Springs, West Va., May 6, 1937.] 
117. S. Patent No. 2,020,565 





Fig. 1 


Kinetic Oiliness Testing Machine —- Model B- 
General Assembly 





friction, wear, and operating variables. This paper does not 
pertain to engine wear directly, but presents some data on 
friction-reducing and wear-reducing value as obtained in a 
special laboratory machine designed for that purpose. 


Description of Testing Machine 


The machine used is called the Kinetic Oiliness Testing 
Machine — Model B.' It is similar to the one (Model A) 
described in our paper “Friction Testing Methods” presented 
before the A.P.I., June, 1932. The Model B machine is shown 
photographically in Figs. 1 and 2 and in cross-section in Fig. 3. 
The frictional elements are shown separately in Fig. 4 and 
consist of two opposing surfaces, one in the form of a track 
having two flat-topped, sharp-edged, concentric rails and the 
other consisting of three buttons, each having at its outer edge 
a sharp-edged, flat rim. 

This machine was designed to minimize the effects of vis 
cosity in order to investigate lubricants under conditions wher 
oiliness effects predominate. Another important feature of the 
machine is that the surfaces are maintained automatically at a 
fairly uniform degree of smoothness by the lapping action 
produced by the combined rotating and sliding motion of the 
buttons. 

Referring to Fig. 3, the buttons, 1, are positioned by and 
loaded through the spindle shafts, 2, secured in the spindle 








Model B 


Fig. 2—Kinetic Oiliness Testing Machine 
Partially Disassembled 
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HE purpose of this paper is to call attention 

to the need for fundamental wear investiga- 
tions and to show that wear does not correlate 
with oiliness. 


A testing machine suitable for measuring both 
friction and wear is described. The machine, 
which is a modification of one previously re- 
ported by the author, uses two sets of frictional 
surfaces—one in the form of a track having two 
concentric rails and the other consisting of three 
small buttons with recessed centers and flat tracks 
on the outer edges. An important feature of the 
machine is that the rubbing surfaces are main- 
tained automatically at an almost uniform degree 
of surface smoothness by the lapping action pro- 
duced by the combined rotating and sliding mo- 
tion of the buttons. 


The results presented lead to the following con- 
clusions within the thin-film range investigated: 


(1) Both wear and friction vary directly with 
load. 

(2) Total wear reaches a maximum, in some 
cases, at one particular speed, whereas wear rate 
(metal removed per unit of linear surface rubbed) 
decreases generally as speed is increased. 

(3) No direct relation exists between wear and 
friction. 


A new term, “coefficient of wear.” relating wear 
rate and load is proposed. 


No attempt is made to correlate the data ob- 
tained with other types of operation or metal com- 
binations as data on these problems are incom- 
plete at the. present time. 
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head, 3. The pivotal member of each spindle shaft is a steel 
ball, 4, which rests at the center of the buttons, 1, in the 
hardened adaptor cup, 5. The buttons are driven at spindle 
speed by means of universal connectors, 6. The spindles and 
spindle-head are driven by gearing, 7, and spindle speeds up 
to 3000 r.p.m. and spindle-head speeds up to 200 r.p.m. are 
obtained through the change-gearing, 8. 

The track, 9, rests in a circular track-holder, 10, which is 
supported at the center by means of the. torsion wire, rr, 
secured by nut, 12. Frictional torque on the track caused by 
the rotating and sliding buttons is indicated by the scale, 13, 
on the track-holder, 10. Variations in frictional torque which 
are caused by slight irregularities in the smoothness of the 
rubbing surfaces are effectively damped out by means of the 


Fig. 3—Kinetie Oiliness 
Testing Machine — Model 


B — Cross-Section 
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Fig. 4—Kinetic Oiliness Testing Machine —- Model B 


Frictional Surfaces Used as Test Specimens 
i 


dash pot, 14, attached to the track-holder, 10, through the 
flexible connection, 15. The desired degree of loading is ob 
tained through the weights, 16, acting downward on the 
buttons through the spindle-head assembly. 

Upon disassembty, the dash pot, 14, is disconnected; the nut, 
12, is removed releasing track-holder, 10; and the arm, 17, 
which supports the electric heater, 18, is lowered and swung 
to one side as shown in Fig. 2. 

Test oil is supplied to the track through tubing, 19. The 
test elements of the machine are enclosed by means of the 
cylindrical glass, 20, in order that tests may be made with 
various surrounding atmospheres. 


Test Procedure 


The testing procedure was very simple: The machine 
merely was assembled and operated with the test lubricant 
for a given set of conditions, load, speed, and duration. Mea 


EFFECT OF LOAD ON FRICTION AND WEAR 


KINETIC OILINESS TESTING MACHINE 
SPEED - 3.6 FEET/MIN § SURFACES- BRONZE ON STEEL 
TEMPERATURE — 175'F TEST DURATION- 8 HOURS 
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surements of friction were obtained during the run, and wear 
was determined by weighing the buttons before and after each 
test. While testing, a small amount of make up lubricant was 
fed from the sight-feed oiler. Friction and wear values were 
obtained at a number of loads and speeds using an oil temper 
ature of 175 deg. fahr. The maximum dead load was 41 |b., 
which corresponds to a unit loading of approximately 750 |b. 
per sq. in. 

The metal combination used was a ground, hardened steel 
track and S.A.E. No. 64 phosphor-bronze buttons. The steel 
track showed no measurable wear in these tests, whereas the 
wear or amount of metal removed from the buttons was of 
sufficient magnitude to be measured easily and was found to 
be proportional to the operating time. 


Test Results 


Effect of Load.— Typical test data are plotted in Fig. 


5 in 
which variations in the frictional resistance and wear 


with 
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It will be noted that both 
the frictional resistance and the wear vary directly with load. 
The fact that friction varies directly with load or, in other 
words, that the frictional coefficient is not affected by load 
(at least at moderate loads) is of interest since it complies with 
Amonton’s law of solid bodies which states that the coefficient 
of friction is not influenced by the intensity of loading. 

Effect of Speed. — Fig. 6 shows the effect of rubbing speed 
on wear. The speed used was the resultant of the rotating and 
sliding speed of the buttons. 


load are shown for two lubricants. 


The plot of the total wear is of especial interest since it 
shows that with Lubricant No. 1 there is one particular speed 
at which the greatest amount of wear takes place in a given 
period of operating time. On the other hand, with Lubricant 
No. 2, 
occurred near the minimum speed shown. It is also shown 
that the wear rate, which equals the total wear divided by the 
rubbing speed (distance) decreases as the speed is inc reased. 
Thus it is seen that the point of maximum wear per unit of 
time may occur where the speed equals a certain value, 
whereas the amount of metal removed per unit of distance 
traveled is greatest at the lowest speed. This finding is obvi 
ously of interest with respect to reciprocating mechanisms. 


it would seem that the maximum amount of wear 


Fig. 7 shows the effect of speed on the coefficient of friction 


/ 


and on a wear factor which involves the total wear divided 
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by the load and the total resultant distance traveled (by the 
buttons). This factor is described as “coefficient of wear” anc 
appears to be fundamental for the data obtained thus far on 
this machine for the steel-on-bronze metal combination used. 
As may be noted, the factor is of extremely small magnitude. 
Dividing wear by load produces a coefficient similar to co 
efficient of friction. Wear, however, takes place continuously 
and is a function of time. Therefore, in order to allow a 
cross-comparison of wear values obtained at different loads 
and in tests of different duration, the “coefficient of wear” 
must also include a time factor which has been included as 
distance for convenience. 

Inasmuch as considerable time is required to conduct each 
wear test, we have not yet completed investigation of the 
relation of wear to load for the entire speed range of the 
machine. 


Effect of 


The effects of different types of small quantities of addition 
agents on friction and wear are shown on Fig. 8. The addi 


Addition Agents 


tion of compounds 4 and B was, in effect, the same as re 
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ducing the load as is shown by the fact that the points for the 
oils containing these compounds, 1-A and 1-B, fall on the line 
joining the points obtained at various loads with Lubricant 
No. 1. 
wear-reducing value with these two compounds. However, 
Compound D had entirely different characteristics in that the 
wear with Lubricant 1-D was reduced to a far greater degree 


Thus the friction-reducing value was indicative of 


than was the friction. Compound C had an intermediary 
effect. 

On the other hand, the addition of Compound E to Lubri 
cants 1 and 2, while slightly reducing the friction, greatly 
increased the wear. This result is shown by comparing points 
1-E with 1, and 2-E with 2. 

Lubricants Nos. 5 and 6 are of interest in that they show 
that it is possible to obtain extremely small amounts of wear 
and yet possess relatively poor friction-reducing properties. 
These data illustrate the futility of attempting to predict wear 
reducing value from friction tests. 

Fig. 9 presents the same data shown in Fig. 8, but the 
scheme of plotting coefficient of friction versus our “co 
efficient of wear” is utilized. It will be noted that, although 
perfect correlation between these two coefficients was not 
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obtained, the points for the same lubricants at different de 
grees of loading are fairly well grouped. 
Discussion 
One of the important observations in our tests was the 
effect of 
When the surface was prepared to a smoothly ground finish, 


the surface condition of the hardened steel track. 
data of the type shown on the charts were obtained whereas, 
with a mirror-finished track surface, the friction was some- 
what reduced though wear was reduced to a much greater 
degree. Furthermore, with a mirror-surfaced track, the influ 
ence of addition compounds was much less pronounced. This 
effect of for the steel-on-bronze 
combination applies only to the steel surface as the bronze 
buttons attained a mirror-like smoothness in a very short 
operating time whereas the steel track did not wear perceptibly 
even over long periods of time. 

Our paper of 1932 mentioned previously related principally 
to oiliness effects on cast-iron surfaces. It is significant that, 
with this metal combination, the wear obtained with lubri- 
cated surfaces was too small to be measured, even for extended 
periods of operating time. The present Kinetic Oiliness Test- 
ing Machines do not provide high enough load ranges to 
make them suitable for wear testing for the cast-iron metal 


surface smoothness metal 


combination, and a third design is now being arranged where 
loads of much greater magnitude can be employed. 
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Insufficient data have been obtained to evaluate adequately 
the effects of such factors as temperature and viscosity. The 
time required for each test precludes the possibility of rapid 
progress in this field of lubrication study. It is, therefore, 
hoped that this paper will stimulate research work relating to 
wear testing in order that the combined efforts of a large 
number of investigators may serve to accelerate the growth of 
fundamental knowledge on this subject. 

In conclusion, it is believed that the data presented det 
initely show that friction and wear do not correlate and that 
high oiliness does not necessarily result in low wear. 


Discussion 


Stresses Importance of 
Excluding Dirt 


—F. L. Garton 
Shell Petroleum Corp. 


HERE has been so much confusion due to the use of the term, oili 

hess, to cover a variety of phenomena that the data presented by Mr. 
Neely must be regarded as very timely. Some experiments made in ou: 
own laboratory, using the Four-Ball machine developed by the Royal 
Dutch laboratories in Holland, have shown that under high-load con 
ditions, oils of the same viscosity and viscosity index may show closel\ 
similar friction characteristics but measurable differences in wear, which 
confirms Mr. Neely’s experiments, although we have not been able to 
trace the simple relationship that he has shown. 

As Mr. Neely remarked, work of this kind is laborious and time 
consuming, and it probably will be some time before all the factors have 
been studied. In considering the practical application of the data so far 
obtained, it must be borne in mind that, in practice, abrasive dirt and a 
greater or lesser amount of sludge are usually present, and their presence 
may tend to mask the effects due to the oil. In our own experiments w« 
have found that, unless dust is carefully excluded, it is impossible to 
obtain consistent results. 

The wear curve shown in Fig. 6 of Mr. Neely’s paper for lubricant 
No. 1 is interesting. Is the same general shape of curve obtained at loads 
other than that shown? 


Contends Oiliness Contributes 


to Wear Reduction 
— A. E. Burwell 


Alox Corp. 


R. NEELY has set out one of the real needs of oil te sting, especially 

in the realm of so-called oiliness. Further, he has recognized a 
fundamental and has done something about it. It is for this reason that 
I consider Mr. Neely’s contribution highly important and stimulating to 
further work which should tend, if properly conducted, further to con 
tribute to a better knowledge of oiliness. 

As a matter of fact, in operating machines of all imaginable sorts, our 
company has gathered a rather large amount of evidence showing, we 
believe, very definitely that a proper degree of oiliness in lubricating oils 
of the most various kinds, contributes infallibly to the reduction of wear. 

One of the outstanding criticisms I would offer to Mr. Neely for his 
consideration would be to increase the unit pressures in his machine, if 
possible, to the breaking point of the films formed. I believe that such a 
procedure would show much more definitely the effect of proper oiliness 
in less time. In this connection he might also study the effect at high 
drags of various oiliness compounds on various bearing metals. This 
would not necessarily entail the changing of the tracks but would only 
entail the changing of the button faces. 

Another criticism which I wish to bring out, and which I hope will 
be constructive, is the necessity for having the tracks highly polished and 
as even as possible throughout their length and width. They also should 
be made of sufficiently hard material that, even under rather high pres- 
sures, they will not be subject to distortion. 

Another suggestion would be for one using this machine to watch the 
surfaces of the tracks by frequent microscopic examination for evidence 
of corrosion so that probably more uniform results can be had and so 
that wear of the impressed bearing metals may be attributed to the proper 


cause. Incidentally, | believe that Mr. Neely has recognized thi ed but 
he has not formulated it as definitely as could be wished. 


As stated elsewhere, the Alox Corp. staff believes that it 1s possible to 


select addition compounds that will lower friction, greatly decrease wear 
and, in many cases, prevent corrosion due to chemical changes in the 
lubricant. It is our present hypothesis that, because addition products 


have a distinctly higher affinity for metal surfaces, they form, togethe; 
with certain similar compounds already contained in the oils to which 
they may be added, selectively segregated films on the metal and def 
initely exclude, 
the oil. 


in many cases, harmful products of chemical change in 
I particularly like Mr. Neely’s “coefficient of wear.’ His description js 
clear and I believe has considerable value. In this connection, it probably 
should be brought out that there are many additives which will cause 
higher friction; and, in many cases with soft bearing metals, greater 
wear. Such additives should be excluded from the crankcase and used 
only in places, such as stcel-on-steel, where the films formed are not so 
stiff as to cause wear and yet to a great extent will prevent metal-to 
metal contact (E.P. lubricants). It is to be seen readily, however, that 
the machine proposed by Mr. Neely will quickly evaluate and distinguish 
between the various film-forming materials, those causing low 
being suitable for crankcases and frequently those causing high friction 
being suitable as E.P. materials not, of their high 
friction. 


friction 


course, because of 


Again, to state more carefully our conception of Mr. Necly’s contribu 


tion, we believe his investigation of lubricants at very low speeds to be a 
very distinct addition to our knowledge of the proper functioning of 
lubricants. 

In conclusion, we believe the last paragraph of Mr. Neely’s paper to b 


correct in all respects. We are also glad that study along these lines is 
going forward and hope that further work will be done by more peopl 
having penetrating minds and the ability to work out methods 

taining the truth still hidden in “lubrication.” 


Value of Actual Engine 
Tests Stressed 
— M. Fairlie 


Sinclair Refining Co 


I SHOULD like to ask Mr. Neely how closely wear results can be duph 
cated on his machine. 

In previous papers and discussions, Mr. Neely has stressed the impo 
tance of the use of an atmosphere to surround bearing test machine parts 
representative of that existing in engine crankcases. I should like to ask 
if such an atmosphere was used in making these tests. 

I do not know whether Mr. Neely feels at liberty to disclose t 
of any of the characteristics of the agents he used, but it would be of 
interest to hear if he relates the rapid wear found in the case of certain 
compounds in relation to frictional value, i 
possible chemical activity on the part of the 


) atu! 


such as his compound 
agent. 

As a result of efforts to correlate laboratory wear and friction data 
compounded oils with actual service 
clusion that there is nothing to equal an actual engine test to determin 


the true 


results, we have come to tl on 


value of such compounds. We have had several instances latel 


of useful compounds that would have been ignored entirely on the basis 
tests, had not actual engine tests been mad W 


have received a similar impression from statements Mr. Neely has mad 


of purely laboratory 


in the past and are curious to know if results he has obtained on thi 


} 


machine have changed his opinion to any extent 


Similar Results 


Announced 
— FE. R. Barnard 


Standard Oil Co. (Ind. 


gratifying to find that there are those who recognize the need 


. is Vel 

for complete information on the behavior of addition agents, particu- 
larly in view of the now widespread and still rapidly increasing use of 
these materials. It is inconceivable that all the possible and perhaps even 


important effects of any of these agents are known, although in the press 
of competition there is a rush to place public 
If it does no more than to plant the seeds of discrimination and caution 
Neely’s itt 1ined a 


such products before the 
in some over-zealous breast, Mr. paper will have 
worthy object. 

Unfortunately, we are not in a position at this time to add a great deal 
of information on the effect of oily materials on wear; but, thus far, we 
too have noted that a reduction of friction between heavily loaded rub- 
bing surfaces is frequently attended by increased wear. In fact this occur- 
“ence appears to be the rule rather than the exception. 
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At Whiung, Ind., the work has been directed principally toward accu 
racy and reproducibility in friction measurements with what we believe 
to be a fair degree of success. Rubbing speeds employed in this work 
cover almost identically the range used by Mr. Neely; but our unit loads 
are much higher. It may be of interest to note that we also have sub 
stantiated Amonton’s law and that it holds absolutely for all unit loads 
below the elastic limit of the rubbing materials. When the elastic limit 
of one of the metals is exceeded, the coefficient of friction rapidly in 
with load. Yield points thus determined have been checked 
against actual tensile tests and found to agree exactly. At high unit loads, 
however, we have not been able to obtain reliable friction measurements 
from freshly ground or machined surfaces. We believe that the final 
generation of the surfaces must be accomplished by rubbing them to 
gether under high pressure if check determinations on reference points 
are not to show a decided drift. Apparently Mr. Neely’s wear measure 
ments also must depend largely upon the ability of a grinding machine 
to reproduce accurately track surfaces. We should like to know whether 
9 not a freshly ground track is used for each test. 

Although we are not sure that tests as conducted by Mr. Neely can be 
interpreted directly in terms of cylinder, piston-ring, bearing, and gear 
wear, we do believe that he has taken a step in the right direction. In a 
day of high specific engine outputs and heavy gear and bearing loads, an 


creases 


apparent lack of fundamental knowledge of ‘‘oiliness” and wear does not 
reflect a great deal of credit upon this Society or the industries that it 
at Standard Oil Co. (Ind.), feel that the time for doing 


represents. We, ( 
something about it is over-ripe, and hope in the 


near future to be in a 


position to add our bit 


Dissimilarity to Service 
Engines Claimed 
—G. H. B. Davis 


Esso Laboratories, Standard Oil Development Co. 

a cloak for mental laziness, and Mr. Neel 
is to be complimented for his work of unmasking. 

In the introduction to his paper Mr. Neely expressed tke hope that his 


work “would contribute to a better understanding of some of the theories 
ot oiliness,"” and so on. 


ILINESS has long been 


Considéring the dissimilarity of his apparatus 
compared to the operating parts of automotive engines and the questions 
as to whether his apparatus shows the effects of viscosity, film thickness, 
extreme-pressure characteristics or oiliness, I fear it is difficult to feel 
much nearer to a solution of the problem of oiliness and wear. 

He has emphasized clearly a 
mind — that all 


point that we 
materials which may be 
haracteristics do not 
token extreme care must b« 


should always bear in 
added to oils to reduce thei 
necessarily reduce wear. By the same 
used in drawing conclusions from tests on 
particular apparatus and applying them to an entirely different test 


frictional 


on 


Confirmation by Different 
Investigators Reported 
—Neil MacCoull 


The Texas Co. 


[' is a considerable satistaction to have brought out clearly for discus 

sion as Mr. Neely has done in his paper, the fact that the friction and 
Wear characteristics of lubricants are not necessarily dependent upon each 
other. Until recently some authors have spoken of oiliness as the ability 
of a lubricant to reduce wear between metallic surfaces although, more 
generally, oiliness is considered as the 
Viscosity) which reduces friction. 
term oiliness to cover 


characteristic 


(independent oO 
Then, too, there are those who use the 
all phenomena of lubrication which are not ac 
counted for in our present state of knowledge. I am glad for this oppor 
tunity to see data presented which clearly that, if oiliness is a 
measure ot friction, then it does not necessarily have any connection with 
Wear, and we must have a definition for some other quality of a lubri- 
cating oil to cover its ability to reduce wear. 

Some time ago we constructed an E.P. 


show 


testing machine similar to the 
S.A.E. machine, but hydraulically loaded so that it was a simple matter 
to indicate the friction during an E.P. test. We provided this machin 
with a modified engine indicator so as to draw curves of the relation 
between load and friction. We had expected that, when failure of the 
test specimens occurred, the much roughened surfaces would cause a 
sudden increase in friction. The few runs made with this device did not 
indicate any change in the slope of the line drawn between load and 





* See “Lubrication and Lubricants,” p. 499, Griffith, London, 1927. 
See the Journal of the Franklin Institut Vol. CLVI, July, 1903, 
PP. 49-77 “A Study of Alloys Suitable for Bearing Surfaces,” by 


G. H. Clame: 
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tricuon when “galling” occurred. This finding was somewhat similar to 
results reported to me by Macy Teetor who found that, in some in 
between flat iron specimens rubbed together actually 
This result was probably due to small particles torn off 
which may have acted like ball bearings between the surtaces. 

It will probably be of interest to observe here that a similar disagre« 


stances, galling 
reduced triction. 


ment between friction and wear was reported many years ago on the 
effect of various changes in the composition of a bearing metal. Archbutt 
and Deeley® have quoted test runs by Ciamer" waich showed that in a 
lead-bronze bearing, increasing the percentage of tin and decreasing the 
percentage of lead reduced the friction but increased the rate of wear. 
This similarity between various bearing alloys and the lubricants re 
ferred to by Mr. Neely, in changing friction in the opposite direction 
from wear, of course, does not imply that other bearing metals as well 
is other lubricants do not exist which maj 


wear in the same direction. 


change both the friction and 


Results Seen as Guide 
for Additional Work 
—F. A. Faville 


Faville-LeVally Corp. 


R. NEELY lion by the tail; he has thrown 
down a challenge. It serves as a helpful guide for additional work 
lines in our own research. If the Bureau of Standards has 
information that these data do not compare with actual results in the 
automobile engine, what are these actual results? If actual data are avail- 
able, bringing out the benefit or detriment of addition agents in automo- 
bile engines, it will then be possible to modify either the testing equip- 
ment or the type of test to obtain better agreement with such test results. 

The previous discussion of whether or not test pieces were in full-fluid 
x boundary film is the very essence of the testing problem. We know 
that bearings, under forced lubrication, and in true fluid film operat 
with almost no wear at all. 


has tairly grabbed the 


along these 


Adhesive and Cohesive 
Characteristics 
— J. A. Moller 


The Pure Oil Co. 


has refrained from 
used in the conclu- 
The same words are used in the 
opening paragraph of the paper and are: (1) oiliness and (2) wear. 

Glancing over some of the former definitions of oiliness, three seem to 
stand out as expressive of the advance in research and thought on this 
subject. 


[' is Nteresting to note that, although Mr. Neely 
drawing definite conclusions, the nomenclature 


sions that he does draw, is of interest. 


Herschel defined oiliness as “the property that causes a difference in 
the friction when two lubricants, of the same viscosity at the temperature 
of the film, are used under identical conditions.”’ 

Note that he mentions “film” which indicates 2 full-fluid-film state of 
lubrication, rather than a state of secondary boundary in which no true 
film can exist as such. 

Bridgeman, in December, 1933, before the Society of Rheology, said 
that oiliness was “that characteristic of liquids, which results in lowering 
of friction between surfaces moving relative to one another and which 
cannot be accounted for on the basis of viscosity.” 

Note that he mentions ‘“‘viscosity” which also indicates a full-fluid-film 
rather than a state of secondary boundary since, in 
boundary, the viscosity of the lubricant is but one of thx 
friction. 

Hersey in his book Lubrication” states that “The only 
scientific definitions prepared for oiliness are based upon the historical 
concept of 


State, secondar' 


factors affecting 
“Theory of 


cannot be 
lubricant of superior 
oiliness will be superior to others in reducing wear or preventing seizure, 
except so far as the effect of frictional heat is involved. Regrettable con 
fusion, tending to retard technical progress, might be 
indiscriminate us¢ 


friction-reducing characteristic. It 
assumed without experimental evidence that the 


oiliness, as a 


caused by the 


} 


of the term oiliness for any and all meritorious <« 


acteristics of a lubricant.” 


lar 


Therefore, to date at least, it would appear that the general conception 
of oiliness is that it is a summation of friction-reducing characteristics of 
a lubricant under conditions of full-fluid film. 

Now, if “‘oiliness” is a function of 
cosity of the lubricant between the 
comparative test results. 


full-fluid-film condition, the vis 
surfaces is highly important for 
To obtain, or evaluate, the viscosity, for com 
parative purposes only, it would seem that, not only must the tempera 
ture of the lubricant entering the machine be controlled carefully, but 
that the temperature of the oil film, or at least, of the bearing surfaces. 
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be accurately recorded. 
appear to give these data. 

His paper deals with a machine which, from its construction, the 
geometrical shape of its test parts, and the description of the test pro- 
cedure, would indicate that full-fluid-film conditions are, at least, not 
maintained throughout the tests. The straight-line relations between 
friction and load, and wear and load would seem to bear this point out. 
The question arises: Is this an “oiliness” test as has, to date, 
been defined? It would appear that it is not. 

Friction and wear, resulting from speed and load conditions, are mea- 
sured fairly easily. However, the interpretation of these measurements — 
especially if other variables, such as temperature, are not recorded ex- 
actly —is another problem. 

It might be of interest to go back to the fundamentals which are so 
often overlooked. 

The mechanical action of a lubricant is first to “‘wet’’ a surface and, 
second, to build up additional lubricant layers upon the “wetting” film. 
These characteristics may be classified as (wetting) and 
“cohesion” (molecular attraction). 

In primary- and secondary-boundary lubrication, the adhesive charac- 
teristics naturally predominate. 

In full-fluid film, the adhesive characteristics are important only in 
building the “foundation” layers, for the cohesive layers to build upon. 
The strength of the resulting film is, therefore, equal to the strength of 
the weaker of the two components. If the foundation or adhered layers 
fail, the structure fails, and seizure occurs. If the molecular attraction 
between molecules is not strong enough —if the ‘“‘cohesive” characteristic 
fails —the state of full-fluid film cannot exist as such, but some state of 
secondary boundary, or even primary boundary must then exist. 

This explanation is not new. Every friction curve starting from pri 
mary boundary through secondary boundary, full-fluid film —then sec- 
ondary, primary and seizure would seem to bear out this analysis. 

Further, many additive compounds are known which increase the 
adhesive characteristics of a lubricant. In a lubricating oil, they accom- 
plish their purpose in one of two ways-—first, by reducing surface ten 
sion, second, by chemical attraction. Unfortunately, both methods gen- 
erally seem to lessen the attraction between the molecules within the oil, 
and the cohesion characteristic is partially, or totally, lost. There are 
some compounds which definitely do increase cohesion, or molecular 
attraction, between oil molecules. Metallic wear, in the accepted defini- 


Untortunately, Mr. Neely’s paper does not 


“oiliness” 


‘“‘adhesion”’ 


tuon ot the term, can only take place when mechanical contact exists. 
Therefore, metallic wear can only take place in either the primary or 
secondary state of friction. In studying additive compounds and wear, it 
would seem, quite obviously, not only from Mr. Neely’s paper but, from 
practically all of the other work directly and indirectly related, that wear 
is in direct relation to the particular degree of secondary boundary fric- 
tion attained. Here, it is interesting to remark that under identical con 
ditions of test—load, speed, temperature, and so on—that different addi 
tive compounds, even though resulting in the same total friction, may 
result in varying wear results. The reason is that different additive com 
pounds affect, by varying degrees, the adhesive and cohesive 
istics of the lubricant. The result is that, under identical test procedure, 
two additive compounds, tested individually in the same lubricant, will 
result in two different states of secondary boundary. The test. therefore, 
is not necessarily one of friction or wear but primarily of tl tate of 
friction. 


character- 


In recent years, much has been said regarding additive agents, 
pounds. Probably one of the earliest forms was the use of comy 
with steam cylinder oils which cut the surface tension of the oil and 
accomplished: (1) emulsification with the steam and hence was 


into the cylinder, and (2) increased adhesion and would cling 
cylinder walls. 


r com- 


ounds 


carried 
to the 


] 


It was then found that these oils worked well in worms 

and gears due to increased adhesion, because of lessened surface tension 
It must be remembered, however, that increased adhesion, however 
obtained, is apparently most beneficial under conditions of secondar 
boundary, tor example, the reciprocating action ol pistons, piston-rings, 
slide valves, and so on, although full-fluid-flm conditions may be at 
tained at some portion of each stroke, there is always at least a portion, 


and in many instances all of the stroke, in secondary bounda: 

The resistance to the squeezing action between gears of whatever de- 
sign is in this field, but that, gentlemen, is another subject. 

However, the same basic underlying principles of lubrication still apply. 

In conclusion, it would appear that oiliness is not a state, o1 
tion, of lubrication alone but, in the full-fluid-film state of lubrication, 
it is a summation of the necessary and desirable characteristics in a lubri- 
cant, tending to give that lubricant, first, the maximum foundation, or 
adhesive, layer; and, second, the maximum of cohesion, or intermoleculai 
attraction, consistent with a minimum coefficient of friction for a given 
set of test or operating conditions when compared with a sccond 
cant under identical test conditions. 


i condi- 


ubri- 


The Cost of National Defense 


E hear a cry going to the high heavens about the tre- 

mendous costs of national defense, and they are great 
but, as a matter of fact, such financial burdens as we have are 
largely due to past lack of planning. 

You pay comparatively little for national defense. Your 
taxes for all land, air, and sea forces are about $5 per capita. 
In Germany, you would pay $8; in Japan, $13; in Italy, $14; 
in Great Britain, $15; in France, $23; and in Russia, $33; and, 
what is worse, you undoubtedly would be less able to afford 
the expenditure. 

It is now a matter of history that thousands of lives were 
lost because of a lack of foresight and proper planning. Two 
million men were sent to Europe without sufficient artillery, 
without sufficient machine guns, without any airplanes, and 
the many other items so necessary for success. Some of our 
men were required to wear British and French uniforms 
because not sufficient American uniforms were available. While 
Germany took the lives of many of our men in France, pneu- 
monia took the lives of thousands of our men in the United 
States due, in no small measure, to the inadequate housing 
conditions. 

The conditions that are existing in Europe and Asia today 
should cause us to pause and analyze our situation to determine 
whether or not we can properly defend those principles and 
ideals that have been handed down to us through the centuries. 

History proves that we have suffered greatly from unpre- 
paredness. Our carelessness and our neglect have cost lives 
and money. Future war will include swift air attacks and 
scientific weapons which call for greater promptness and efh- 
ciency in defense than heretofore have been necessary. The 


influence of munitions upon the strategy and tactics of war is 
greater than written history shows. 

We are endeavoring to mobilize industry because war has 
become a great industrial as well as a military problem, and 
involves not only armies but nations. It is, therefore, essential 
that we use our industrial powers to the utmost efficiency but, 
in a country such as ours, the very vastness of its resources in 
men, in materiel, in machinery makes the problem of pre- 
paredness difficult. Nationally we prefer to ignore the subject 
of war during peace but, when war is imminent, we seek 
scapegoats to carry the blame for our national neglect. 

The World War was no exception to this national weakness. 
It is almost impossible to make our people understand that 
military resources are not the same as military strength. Even 
very intelligent people seem to have difficulty in visualizing 
the difference between materiels available in peace and those 
that may be necessary in war. Money, materiel and patriotic 
zeal after war begins cannot restore to us the precious days, 
weeks and months which might have been saved by intelligent 
planning in the quiet times of peace. We have the men. We 
have the materiel. We have the machinery, and we have the 
money necessary to defend our country, but we fail too often 
to realize that these must be economically organized and co- 
ordinated for war purposes, and that all four are necessary. 
When we realize this, we have made one of the greatest strides 
toward the maintenance of peace. 

Excerpt from the paper: “Procurement Planning in the 
United States Army Air Corps,” by Major Joseph L. Stromme, 
U.S. Army Air Corps, presented at the National Aircraft Pro- 
duction Meeting of the Society, Los Angeles, Calif., Oct.8,1937: 


Hypoid Lubricants-Test Results 


and Their Interpretation 


By C. E. Zwahl 


Vetallurgical Engineer, Chevrolet 


DETAILED report of the results obtained test- 

ing hypoid lubricants at the Chevrolet Motor 
Co. is presented in this paper. As a result of these 
tests it is announced that 182 hypoid lubricants 
have been put on the Chevrolet approved list. 


Seeking to correct an impression that only lead 
soap-active sulphur and lead soap-sulphur saponi- 
fiable-chlorine lubricants would be considered, the 
author states that other types that meet specifica- 
tions also will be put on the approved list. 


Nine different characteristics are checked in the 
laboratory tests: load-carrying properties; viscos- 
ity; chemical analysis to determine the total lead, 
sulphur, and chlorine ; oxidation; evaporation loss ; 
non-combustible sediment; channeling; foaming; 
and copper-strip test. 


Scoring tests were conducted over a 3.8-mile 
speed loop in the proving ground at speeds varying 
from 10 to 70 m.p.h.. and a new third member was 
used for each test of each lubricant. If the lubri- 
cant prevented scoring in two tests and was free 
from certain undesirable characteristics as deter- 
mined in the laboratory. it was considered satis- 
factory. , 


Hypoid lubricants that failed to pass the tests 
are analyzed. Durability tests on various hypoid 
lubricants covering mileages up to 40.000 are 
described. 


HE Chevrolet Motor Co. welcomes the opportunity to 

present a detailed report of the results obtained testing 

hypoid lubricants during the past seven months. This 
report is divided into 15 sections: 


Section [— Laboratory Tests 


Laboratory tests and proving-ground scoring tests run on 
lubricants prior to Oct. 1, 1936, indicated quite clearly that 


—_—_., 


_ [This paper was presented at the Chicago Section Meeting of the Society, 
Chicago, Tll., 


April 6, 1937.] 


December, 1937 


Votor Co. 


hypoid lubricants could not be approved or rejected on re 
sults of laboratory tests alone. 

Consequently, Chevrolet Motor Co. took the position that 
the lubricants must pass the proving-ground scoring test and 
must be free from certain undesirable characteristics deter- 
mined by laboratory tests, to be placed on the approved list. 

With reference to laboratory tests, the Chevrolet Motor Co. 
wishes to correct the impression, fostered by the distribution 
last fall of the General Motors Proposed Tentative Specifica 
tions, that only lead soap-active sulphur and lead soap-sulphur 
saponifiable-chlorine lubricants, specifically covered by these 
specifications, will be considered and tested. Chevrolet has 
not, and does not, limit testing to these two types of lubri- 
cants. If there are lubricants other than these two types 
which will satisfactorily lubricate our axles, we want to know 
about them and test them. If they pass the scoring test and 
have no objectionable characteristics, we will place them on 
the approved list. Further, Chevrolet does not require that 
lubricants meet the limits set forth in these specifications. 

Data obtained by means of the following laboratory tests 
are not used for the purpose of approving or rejecting lubri- 
cants, but to find a relation, if possible, between laboratory 
tests and proving-ground scoring tests, durability tests, and 
service in the field. 

A sample taken from each lubricant submitted is sent to 
the General Motors Research Laboratories for analysis. The 
characteristics determined are: 

(1) Load Carrying Properties of the lubricant as received, 
using the SAE Extreme-Pressure Lubricant Testing 
under the following conditions: 

Speed 
Rubbing ratio 
Loading rate 


Machine 


750 r.p.m. 

14.6:1 

83.5 lb. per sec. 
The load-carrying properties after heating 200 cc. of the 

lubricant in a 4o0o0-cc. beaker for 16 hr. in an oven at 180 

deg. fahr., using the SAE Extreme Pressure Lubricant Test- 

ing Machine under the preceding conditions and, in some 

cases, under the following conditions: 

Speed 


550 r.p.m. 
Rubbing ratio 


14.6:1 
83.5 lb. per sec. 

(2) Viscosity — Saybolt Universal at 210 deg. fahr. 

(3) Chemical Analyses to determine the total lead (calcu- 
lated as lead oxide — PbO) sulphur, and chlorine. 

(4) Oxidation — reported as percentage increase in the vis- 
cosity at 210 deg. fahr., Saybolt Universal, after heating 200 
cc. of the lubricant in a 400-cc. beaker for 100 hr. at 300 deg. 
fahr. in an oven without fan or forced ventilation. 


Loading rate 


555 
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(5) Evaporation Loss — Reported as the percentage loss on 
evaporation in the oxidation test described in item (4). 

(6) Non-Combustible Sediment — Obtained in the following 
manner: “Separate the sediment in the manner described for 
the water and sediment determination, A.S.T.M. Dg6-35. 
Syphon off the oil and benzol and wash sediment into a dish 
with benzol, using a tuft of absorbent cotton to remove the 
last traces of sediment from the centrifuge tube if necessary. 
Evaporate benzol, ignite, and weigh. The residue constitutes 
the non-combustible sediment.” 

(7) Channeling —Ordinarily a small beaker of the lubri- 
cant is placed in the cold room and cooled to o deg. fahr. 
After it is thoroughly cooled, it is examined and a rather 
crude test made by pushing a finger or a stick through it to 
see if it channels or is excessively thick. If the lubricant 
channels or appears to be excessively thick, it is tested in an 
axle in the cold room. The housing cover of the axle is cut 
in half to permit observation, the lubricant placed in the 
housing, the half cover attached, and thermocouples inserted 
into the lubricant. The set-up is allowed to cool until the 
lubricant registers o deg. fahr. The gears are then revolved 
by means of a crank attached to the end of the propeller shaft. 

(8) Foaming - Using a Model 1, Sunbeam Mixmaster 
equipped with a pan 7 in. in diameter, 344 in. deep, sup- 
ported on the turntable mounted in the center bearing. The 
increase in volume when 500 cc. of lubricant are churned for 
15 min. (No. 4 speed) is measured after standing 1 hr. 

(9) Copper Strip Test- By immersing a clean polished 
strip of copper in the lubricant for 5 min. at room tempera 
ture. The degree of attack is reported as positive, positive 
mild, slight, negligible, and none. 


Section Il — Seoring-Test Procedure 


After supplying the laboratory with enough of the lubri- 
cant for their tests, the remainder of the lubricant submitted 
is sent to the proving grounds and subject to the scoring test, 
the procedure being as follows: 

(1) Axle housing, axles, and so on, are cleaned thoroughly 
to remove oil other than the type to be tested. 

(2) A new third member is installed, and the housing 
filled with the lubricant to be tested. 

(3) One lap of the speed loop (3.8 miles) at 60 m.p.h. 
and one lap at 70 m.p.h. Axle checked for noise on the 
east-west straight-away (a level, concrete pavement) on the 
drive and coast — 10 to 40 m.p.h. and 40 to 10 m.p.h. in high 
gear. 

(4) Ten laps of the speed loop (total 38 miles) at 75 m.p.h. 

(5) Noise check as in Item No. 3. 

(6) Car taken to the garage, lubricant drained into clean 
container, axle housing cover removed, and the gears in 
spected. 

If the gears appear to be O.K., the cover is replaced and 
the housing refilled with the drained lubricant. The car is 
driven to the east-west straight-away and the testing proceeds: 

(7) Car is speeded up in high gear to 70 m.p.h., then 
clutch is disengaged and ignition turned off. The car is per- 
mitted to coast until speed registers 65 m.p.h. when the clutch 
is engaged as rapidly as possible with transmission in high 
gear — with ignition turned off. The car, with clutch engaged 
— ignition turned off — is permitted to coast down to 40 m.p.h. 

(8) The procedure outlined in Item No. 7 is performed 
seven times. 

(9) Noise check as in Item No. 3. 

(10) The procedure outlined in Item No. 7 is performed 
an additional eight times. 


(This makes a total of fifteen 
shocks in high gear.) 


(11) Noise check as in Item No. 3. 

(12) The car is speeded up to 50 m.p.h. in second gear, 
then clutch is disengaged and ignition turned off. The car 
is permitted to coast until speed registers 45 m.p.h. when the 
clutch is engaged as rapidly as possible with transmission in 
The car, with clutch 
engaged and the ignition turned off, is permitted to coast 
down to 20 m.p.h. 


second gear — with ignition turned off. 


(13) The procedure outlined in Item No. 12 is performed 
five times. 

(14) Noise check as in Item No. 3. 

(15) Procedure outlined in Item No. 12 is performed an 
additional five times. (This makes 
second gear.) 

(16) Noise check as in Item No. 3. 


(17) Car driven to garage, third member removed from 


a total of ten shocks in 


axle, and the gears inspected. 

(18) Third member is tagged and sent to the axle plant 
where it is checked thoroughly and examined. 

Remarks: A new third member is used for each test of each 
lubricant. 

Examination of the gears may be made at any time during 
the preceding test if the observers believe the gears to have 
This 


inspection is made by returning the car to the garage, drain- 


scored or the axle to have become objectionably noisy. 


ing the lubricant into a clean container, and removing the 
housing cover. The third member is not removed. 

If the gears are scored, the test is discontinued immediately 
and the lubricant is given no further consideration. 

If the 


a second third member with 


gears are not scored after the preceding scoring test, 
a fresh refill of the same lubri 
cant in the thoroughly cleaned housing is tested similarly. 

If the lubricant prevents scoring on the two tests and cer- 
tain characteristics, determined by laboratory, are satisfactory, 
it is considered satisfactory. 

No further consideration is given a lubricant which per 
mits scoring during either of the two tests. If scoring occurs 
during the first test, a second test is not made. 


Section If — Summary 


Total lubricants approved (U.S. and Canada) 182 
Lubricants approved — Canadian 21 
Rebranded lubricants approved 129 
Lubricants tested at proving grounds 111 


Lubricants passing proving-ground tests — total 70 


Lubricants passing proving-ground tests — experimental 
or being held for further testing 10 
Rebranded lubricants tested and passing proving-ground 
tests 4 
Lubricants passing proving-ground tests 
laboratory results 


rejected on 


4 
Lubricants approved on passing proving-ground tests 52 
Lubricants failing on proving-ground tests and not ap 
proved 41 
Lubricants tested in laboratory 115 
Lubricants not approved on laboratory tests — no proving 
ground tests made : 
Section [IV — Rebranded Lubricants 
List of Companies Supplying Daistributors.—The report 


from which the data contained in this paper were taken lists 
the names of companies supplying lubricants to distributors 
who sell under their own brand names. 

This list, for obvious reasons, will not be a part of this 
paper. 
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Section V — Lubricants Passing Scoring Test 


Lead soap-active sulphur lubricants 62 
Lead soap-sulphur saponifiable-chlorine lubricants 3 
Sulphurized oil lubricants 5 
And one special mixture consisting of two-thirds lead-soap 
active sulphur lubricant and one-third 10-W motor oil (by 
volume) tested to ascertain the effect of dilution. 


Section VI — Lubricants Failing Scoring Test 


Mild-type lead 
lubricants 


soap-sulphur — saponifiable-chlorine 


te 


Lead soap lubricants with no sulphur and lead soap 
sulphur saponifiable lubricants, and lead soap lubri- 


cants with very small amounts of active sulphur — 15 
Sulphur-saponifiable lubricants 7 
Chlorinated lubricants 13 
Chlorine-sulphur lubricants 2 
Lubricant containing insoluble zinc oxide and soluble 

lead I 


Mineral oil submitted as an extreme-pressure lubricant 1 

It is of interest to note where, in the scoring test, the pre 
ceding lubricants failed. 

The two mild-type lead soap-sulphur saponifiable-chlorine 
lubricants failed during the ten laps of the speed loop. The 
axles were not subject to shock tests. 

Nine of the fifteen “lead soap lubricants with no sulphur, 
and lead soap-sulphur saponifiable lubricants, and lead soap 
lubricants with very small amounts of active sulphur” failed 
during the ten laps of the speed loop. The axles were not 
subject to shock tests. 

Five of the seven sulphur-saponifiable lubricants tailed 
during the ten laps of the speed loop. 
subject to shock tests. 


The axles were not 


Eleven of the thirteen chlorinated lubricants failed during 
the ten laps of the speed loop; the other two failed during the 
two “warm-up” laps of the speed loop at the beginning of 
the test procedure. None of these axles was subject to shock 
tests. 

One of the two chlorine-sulphur lubricants failed during 
the ten laps of the speed loop. The axles were not subject to 
shock tests. 

The lubricant containing zinc oxide and lead failed during 
the two “warm-up” laps of the speed loop. 
not shock-tested. 

The submitted as an extreme-pressure hypoid 
lubricant, but which turned out to be ordinary mineral oil, 
failed badly while driving from the garage to the speed loop 
-about 4% mile. 
lubricant. 


This axle was 


lubricant 


The scoring test was not started on this 


Thus, 33 of the 41 lubricants which failed to pass the scor- 
ing test failed before the shock-test portion of the procedure 
was reached. 

Of the eight lubricants which “got by” the ten laps of the 
speed loop, six failed during the high gear shocks and two 
during the first portion of the second gear shocks. Two of 
these eight lubricants were sulphur saponifiable lubricants, 
one was a chlorine-sulphur lubricant, and five came under 
the classification of “lead soap lubricants with no sulphur, 
and lead soap-sulphur saponifiable lubricants, and lead soap 
lubricants with very small amounts of active sulphur.” 


Section VII — Miscellaneous Lubricants 


Lubricants Passing Proving-Ground Scoring Test and Not 
Approved — Experimental Held for Further Testing, Rejected 
on Laboratory Results.— A total of fourteen lubricants pass 
ing the proving-ground scoring test have not been approved. 

Six are experimental lubricants. 
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Four are sulphurized oil lubricants which are being tested 
further to determine if they may cause corrosion of the steel 
parts of the axles. 

Four were rejected definitely on laboratory test results. 
One of the four foamed excessively in the laboratory and in 
the axle during our scoring testing; one channeled badly at 
zero; one had a viscosity of 212 sec. at 210 deg. fahr. and was 
very thick at zero; and the fourth showed excessive non 
combustible sediment. 

Section VIII — Rejected in Laboratory 

Two sulphur-saponifiable lubricants were rejected on the 
results of laboratory tests, not being subjected to the proving 
ground scoring test. 


Section [LX — Conclusions from Scoring Tests 


(1) To date only lead soap-active sulphur and lead soap 
sulphur saponifiable-chlorine lubricants have passed our prov- 
ing-ground scoring tests and been placed on our approved 
list. Four sulphurized lubricants have passed the proving 
ground scoring test, but have not been placed on the ap- 
proved list. 

(2) The scoring test, requiring a mileage of 80 on an 
average, cannot be used to determine the stability of hypoid 
lubricants. 

Section X — Secondary Lubricant Tests 

Six or seven months ago the lubrication of hypoid axles in 
the field was a much more serious problem than it is today. 
At that tme lubricants which, according to our tests, would 
lubricate our hypoid axles satisfactorily were few in number | 
and had little or no distribution, nor had we any assurance 
that satisfactory lubricants would be distributed. 

We were inclined to the belief that the axles “broken-in” 
or “run-in” with a “powerful” type of hypoid lubricant, with 
which the axle housing would be filled at the factory, could 
be lubricated subsequently with the mild-type extreme pres 
sure lubricants or, possibly, with mineral oil. Both types of 
lubricants had country-wide distribution. 

Tests were made at the proving grounds using a lead soap- 
active sulphur and a lead soap-sulphur saponifiable-chlorine 
lubricant as the “breaking-in” or “primary” lubricant. Vari- 
ous types of “mild” extreme-pressure lubricants, then on the 
market, were used as the “refill” or “secondary” lubricants. 
Mineral oil as a “secondary” lubricant was also tested. 

Axles were run various mileages using the foregoing 
“primary” lubricants, drained — not flushed nor the housing 
cleaned out—and refilled with the “secondary” lubricant. 
The results were notable for their inconsistency. The longer 
mileage of breaking-in with the “primary” lubricants, in 
most cases, merely postponed for a short time the failure of 
the gears. 

It is quite possible that many of the Chevrolet hypoid 
axles, after being “broken-in” with the factory lubricant, may 
be lubricated satisfactorily with lubricants which do not pass 
our tests. On the other hand, many axles, due to the service 
to which they are subjected, will require an approved lubri- 
cant for satisfactory service and probably will fail if such 
lubricant is not used. 

Chevrolet will hear about those axles which fail, and not 
of those which perform satisfactorily. Consider Chevrolet's 
production, and you will realize readily that small percent 
age figures mean a considerable number of cars. 

In view of the contradictory results obtained on these tests, 
Chevrolet can only approve and recommend for “refilling,” 
those lubricants which we believe will lubricate satisfactorily 
the axles under any and all service conditions. 
cants, in our Opinion, must pass our tests. 


Such lubri- 
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Section X1—Comments on Laboratory Tests 


Load-Carrying Properties of Lubricants As Received and 
After Heating for 16 Hr. at 180 deg. fahr.—SAE Extreme- 
Pressure Lubricant-Testing Machine.— A very considerable 
number of tests were made and the results, tabulated for each 
type of lubricant, are a part of our records. The following 
are conclusions to be drawn from these data: 

Lead soap-active sulphur lubricants showed the most con- 
sistent results, all of the 62 tested sustaining the full load at 
750 r.p.m. before heating. Five of the lubricants showed a de- 
crease in their load-carrying properties at 750 r.p.m. after 
heating but sustained the full load at 500 r.p.m. All of these 
lubricants passed the proving-ground scoring test. 

The lead 
showed widely varying results—as low as 34 lb. to as high 
as the full load at 750 r.p.m. However, the lubricants of this 
type passed the proving-ground scoring test. One lubricant 
of this type was used in all of the experimental axles tested 
in proving-ground and engineers’ test cars and has been used 


soap-sulphur saponifiable-chlorine — lubricants 


in production. 

We have yet to have our first failure of an axle lubricated 
with either a lead soap-active sulphur lubricant or the lead 
soap-sulphur saponifiable-chlorine lubricant. However, lead 
soap lubricants too low in active sulphur showed low SAE 
Machine results and permitted scoring of the gear teeth in 
the proving-ground scoring test. 

SAE Machine results on the other types of lubricants also 
varied widely. 

It is our opinion that SAE Machine results, considered 
alone, cannot be used as a basis for making a decision to 
approve or not to approve hypoid lubricants. 

Considered with the analysis of the lubricant and with past 
experience testing lubricants of the same type in axles, predic 
tions as to performance in axles can be made with a con- 
siderable degree of accuracy. 

Nevertheless, we feel that 
should be subjected to our scoring test before it is approved 
or not approved. 


a lubricant submitted for test 


Viscosity 

Saybolt Universal viscosities at 210 deg. tahr. of 82 of the 
92 lubricants reported by the laboratory, were between 70 and 
99 sec., and of 61, between 80 and 8og sec. 

Chevrolet Motor Co., in its instruction books, recommends 
the use of the SAE go grade the year around. SAE 80 grade, 
not mentioned in the present books, is recommended for those 
sections of the country and Canada having extremely cold 
weather during the winter months and will be so mentioned 
in future instruction books. 

Chevrolet will continue to recommend SAE go and SAE 8o 
grades. Hypoid lubricants for factory use probably will be 
specified 80-90 sec. at 210 deg. fahr., and not over 1,000,000 
sec. at o deg. fahr. It is possible that we may lower the 
1,000,000-sec. requirement to 750,000 sec. to provide a greater 
fluidity factor of safety. 


Chemical Analyses — Lead 
The lead content of the lead soap-active sulphur lubricants 


passing the proving-ground scoring test, calculated as lead 
oxide (PbO), ranged from 0.81 per cent to 6.19 per cent: 


1 lubricant under 1 per cent 


21 lubricants from 1 to 2 per cent 
26 lubricants from 2 to 3 per cent 
10 lubricants from 3 to 4 per cent 
1 lubricant from 4 to 5 per cent 
2 lubricants from 5 to 6 per cent 


i lubricant from 6 to 7 per cent 


Fifteen lubricants containing lead soap but not passing the 
proving-ground scoring test, showed the lead oxide to be over 
approximately the same range but, due to low active sulphur, 
permitted scoring of the gear teeth. 

General Motors Proposed Tentative Specifications for lead 
soap-active sulphur lubricant require that the lead, calculated 
as lead oxide (PbO), shall be from 1 to 4 per cent. We see 
no reason to change this requirement. 

In the past there has been some complaint regarding sepa 
ration of the lead soap, especially in storage. Such separation 
depends upon two factors: (1) the solvent power of the 
mineral oil used in making the lubricant, and (2) the solu 
bility of the lead soap. 

As regards the first factor, oils of the napthenic type will, 
in general, hold lead soaps in solution better than paraffinic 
types. 

Of the lead soaps, lead napthenate, which is coming into 
general use, is very much more soluble than the lead oleate 
which was used in the past and, to a limited extent, at the 
present time. 

By the proper combining of these two factors non-separat 
ing lead soap lubricants are made and are in general use. 

There are two very good reasons for using lead soap: 

(1) Lead soap is an inhibitor of corrosion of steel in the 
presence of water. 

(2) Lead soap, especially under the more severe operating 
conditions, adds to the lubricating ability of the lubricant. 


Chemical Analyses — Sulphur 
The total sulphur content of the lubricants varied widely. 
Che laboratory has not completed sulphur determinations on 


all of the lubricants. Those reported range as follows: 


Under 1 per cent 15 
I-2 per cent 30 
2-3 per cent 28 
3-4 per cent 11 
4-5 per cent J 
5-6 per cent 2 


Sulphur, in the lead soap-active sulphur lubricants, is the 
material which provides the load-carrying ability; at least, 
until the very severe operations are reached when the lead 
soap also aids. 

Lead soap without sulphur will not lubricate Chevrolet 
hypoid gears. 

Sulphur without lead soap will lubricate Chevrolet hypoid 
gears, but the lead soap is very desirable as it is a corrosion 
inhibitor and also aids in the lubrication. 

General Motors Proposed Tentative Specifications give 
limits of 0.75 to 2.00 per cent for added sulphur. When 
sulphur is combined with mineral oil, some is combined so 
firmly that it is of no value in increasing the load-carrying 
ability of the lubricant. 

The principal trouble which we have encountered with lead 
soap-active sulphur lubricants has been the fact that the active 
sulphur in some of the lubricants has been too low. Increas 
ing the active sulphur solves the difficulties. 

Any change in specifications probably would be the raising 
of the lower limit of the sulphur and, as in the previously 
mentioned specifications, the limits apply to the sum of the 
sulphur plus chlorine and not to sulphur only, it may be 
found desirable to specify minimum and maximum limits for 
the sulphur and for the chlorine. 


Chemical Analyses — Chlorine 
Chlorine content of several of the lubricants submitted 
ranged from 0.21 per cent to 5.26 per cent. 


At the present time sulphur is in almost universal use as 
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the material added to the lead soap. Some manufacturers are 
endeavoring to replace sulphur partially or entirely by chlorine 
and there is at least one lubricant of this class used com- 
mercially. 


Oxidation 


Oxidation is reported as the percentage increase in the 
Saybolt Universal viscosity at 210 deg. fahr., after heating 
x00 cc. of the lubricant in a 400-cc. beaker for 100 hr. at 300 
deg. fahr. in an oven without fan or forced ventilation. 

Results obtained by this test are considered as indicative of 
the thickening tendencies of the lubricant and, to some ex 
tent, as a measure of the stability of the lubricant. 

General Motors Proposed Tentative Specifications require 
that the viscosity increase shall not be more than 50 per cent. 

Although we believe that a lubricant showing a low vis 
cosity increase is a better lubricant than one that shows a high 
viscosity increase, we believe that lubricants that would per 
form satisfactorily in axles will be rejected it results as deter 
mined by this method are used as a basis for approval o1 
rejection. 

We have run axles 20,000 to 50,000 miles with a lubricant 
showing a viscosity increase of 150 per cent by this method. 
The gears, bearings, and so on, were examined thoroughly 
and were in excellent 
could be found. 


condition. No indication of sludge 
Laboratory investigations of the lubricant 
disclosed no increase in the viscosity; the SAE Machine 
properties were the same, and the lead soap and sulphur con 
tents were practically unchanged. In each case the original 
filling remained in the axle from start to finish, with no 
additions. 

In view of our results in axles in service, we are inclined to 
feel that the method for this test should be modified. 

Laboratory oxidation test results showed 83 of the g2 lubri 
cants tested to have viscosity increases of less than 50 per 
cent; 3 were between 50 and 59 per cent; 3 between 60 and 
100 per cent; and 3 between 100 and 153 per cent. 73 of the 
83 were below 30 per cent increase in viscosity. 


Evaporation 


The General Motors Proposed Tentative Specifications re 
quire that “the loss on evaporation in the oxidation test shall 
not be over I5 per cent.” 

As lowering of the lubricant level in an axle housing may 
result in the failure of the axle due to lack of lubricant where 
needed, it is obvious that lubricants should be made so that 
their loss by evaporation is very small. It is possible that the 
15 per cent requirement may be too high or too low. Possibly 
the 300 deg. fahr. temperature used in the oxidation test is too 
high and the results so obtained are misleading. 

These points cannot be settled definitely until we have had 
more field experience. 

Laboratory results on 92 of 95 


lubricants tested showed 
under 15 per cent loss by evaporation. The other 3 showed 
evaporation losses between 15 and 20 per cent. 


Non-Combustible Sediment 


It is our opinion that the amount of non-combustible sedi 
ment present in a lubricant is of the utmost importance. Par- 
ticular pains should be taken by the lubricant manufacturers 
to keep it as low as possible. 

The General Motors Proposed Tentative Specifications 
specify non-combustible sediment shall not be over 0.08 per 
cent. We believe this figure should be lower —say 0.05 per 
cent, 

Non-combustible sediment has been reported on 98 lubri 


cants by the laboratory. 79 showed less than 0.08 per cent 
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and 74 of these were under 0.05 per cent. The remaining 19 
ranged from 0.08 per cent to 1.24 per cent. 


Channeling 

The General Motors Proposed Tentative Specifications re 
quire that “the lubricant shall not channel in rear axles under 
service conditions at o deg. fahr.” 

The necessity for the lubricant to flow freely or, at least, not 
to channel, leaving the gears free of oil at low temperatures, 
is obvious. 

Lubricants tested to date which channeled or became ex 
cessively thick at zero have not been approved even though 
they passed the proving ground scoring test. 


Foaming 


The General Motors Proposed Tentative Specifications re 
quire that “the increase in volume when 500 cc. of lubricant 
are churned for 15 min. shall not exceed 100 cc. after standing 
for 1 hr.” (Refer to laboratory tests—Item No. 8, Section I, 
ot this report.) 

Foaming tests were made on many of the lubricants, and 
the results showed a considerable range. 

It is obvious that a lubricant which foams excessively in an 
axle under service conditions should not be used. However, 
we do not know if the results obtained by the method out 
lined in the General Motors Proposed Tentative Specifications 
are a true indication of the foaming tendencies of the lubri- 
cants when used in axles. 

With one exception, lubricants showing high foaming re- 
sults by the preceding method in the laboratory showed little 
or no foaming in the axles when put through the scoring 
test. Too much emphasis should not be given this statement 
as the scoring test is a short mileage test, and conditions 
during the test may be such that will not be conducive to 
foaming. 


XI 
The housing cover and under side of the differential carrier 
of the rear axle of a 1937 car, running on the durability 
schedule at the proving grounds, was drilled and tapped for 
¥g-in. pipe threads in order to install thermocouples: 
(1) Midway between the filler hole and bottom of the 


cover, approximately Y, in. inside cover and 7/16 in. to the 
right of the ring-gear. 


Section Service Temperatures 


(2) Between the pinion and ring-gear, approximately 7/16 
in. below the pinion and 7/16 in. to the right of the ring-gear. 

This car was equipped with a 4.22:1 ratio axle and lubri 
cated with a lead soap-sulphur saponifiable-chlorine lubricant. 
With an air temperature of 77 deg. fahr., the lubricant showed 
temperatures ranging from 157 to 166 deg. fahr. inside the 
housing cover and 159 to 169 deg. fahr. between the pinion 
and ring-gear. 

One of a number of cars taken to Texas for test purposes 
was equipped with thermocouples to measure the temperatures 
of the rear-axle lubricant. 

This car was equipped with a 4.22:1 ratio hypoid axle and 
lubricated with the production lead soap-active sulphur lubri- 
cant. 

Enroute to Texas, temperatures, not stabilized at any con- 
stant speed, were obtained and are temperatures of the lubri- 
cant in actual traffic conditions between cities. 

Air temperatures ranged from 64 to 82 deg. fahr.; the speed 
of the car, from 50 to 80 m.p.h.; and the lengths of the runs 
during which temperatures were recorded were from 37 to 
116 miles. The lubricant showed temperatures ranging from 
154 to 184 deg. fahr. 

Constant speed checks were made at Victoria, Tex., Oct. 1 
and 2, 1936. The road, used for test purposes, was 12 miles 
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long, running north and south. The car was driven at a 
designated speed in one direction, turned and driven in the 
opposite direction and, finally, turned and driven in the same 
direction as in the first run. A north-northwest wind of 
approximately 12 m.p.h. was encountered during the tests. 
The production lead soap-active sulphur lubricant was used. 
The results of three test runs follow: 


Maximum 
Air Temperature 
Temperature, Car Speed, of Lubricant, 
deg. fahr. m.p.h. deg. fahr. 
Test No. 1 76 80.5 197 
Test No. 2 79.5 81.0 198 
Test No. 3 81 81.0 197 


As the lubricant temperatures continued to rise with mile- 
age regardless of direction, the foregoing values are given as 
maximum during the test run. 

Temperature of the lubricant, undoubtedly, would be higher 
when air temperatures reach the summer conditions; there- 
fore, the preceding temperatures are probably 20 to 25 deg. 
fahr. below the maximum to be expected under the most 
severe operating conditions. 


Section XIII — Durability Tests 


These tests consist of running axles, lubricated with hypoid 
lubricants: 

(1) In proving-ground test cars for 20,000 miles or more. 
High mileages on these cars are obtained in relatively short 
periods of time. 

(2) In engineers’ cars which require considerably longer 
periods of time to obtain high mileages. 

When tests are completed, the axles are removed and 
checked by the Axle Plant, disassembled, and the condition 
of the gears, bearings, and so on, is ascertained. Whenever 
possible, a sample of the lubricant is obtained and sent to the 
laboratory for complete investigation. 

The proving-ground durability tests were made with 1937 
production cars and necessarily were not started until ap- 
proximately Nov. 1, 1936. As a result, our proving-ground 
durability test data cover running during the fall and winter 
months only. However, durability tests on lubricants in the 
engineers’ cars were started as early as April 20, 1936, using 
experimental hypoid axles, and were operated through the 
summer months. 


Results of Durability Tests 


Proving-Ground Cars.—Nine axles run in proving-ground 
test cars have been disassembled and examined to date: Mile- 
ages were 20,083; 20,121; 20,126; 20,151; 25,000; and 39,611; 
using the production lead soap-active sulphur lubricant. Four 
of the axles were 4.22:1 ratio and two were 3.727:1 ratio. 

Mileage was 21,000 on an axle lubricated with a lead soap- 
active sulphur lubricant other than that used in production — 
4.22:1 ratio axle. 

Mileages were 21,424 and 43,153 using the production lead 
soap-sulphur a lubricant. One axle was 
4.22:1, and one 3.727:1 ratio. 

The teeth of the diioante and pinions in all of the axles 
were in excellent condition — not scored. 
still quite apparent. 

All of the differential and pinion bearings were cut in two, 
examined, and reported by the Axle Plant as being in excel- 
lent condition. 


The tool marks were 


There were no indications of sludge. Axle adjustment was 
found by the Axle Plant to be within the limits set up for new 
axles. 

Laboratory investigation of the lubricants disclosed that no 


discernible change had occurred. The viscosity had not in- 
creased and the lead-soap, sulphur, and chlorine content was 
practically the same as in the lubricant at the beginning of 
the tests. The original fillings remained in the axles through- 
out the tests. 

Six of the foregoing axles have had new bearings installed, 
to replace those cut up for examination and have been re- 
installed in test cars and are again running at the proving 
ground. 

One axle with a mileage of 21,452, lubricated with the 
production lead soap- sulphur saponifiable-chlorine lubricant, 
was examined at the proving ground, without removing and 
disassembling the axle. The gear teeth were in excellent con- 
dition and there was no indications of sludging. 
could not be examined. 

In addition to this axle, there are nine other axles being 
tested which, to date, have been 
mileages. 


The bearings 


run for relatively low 

Engineers’ Cars.—The mileages on the lubricants used in 
the engineers’ cars are not very high considering the length of 
the period of time in operation. 
mileages follow: 


The test starting date and 


Started Axle Ratio Lubricant Mileage to Date 
4-20-36 4.22:1 Lead soap-active sulphur 13,288 
4-22-36 4.22:1 Lead soap-active sulphur 20,322 
6-27-36 4.2231 Lead soap-sulphur saponi- 
fable-chlorine 10,722 
7- 2-36 3.727:1 Lead soap-sulphur saponi- 
fiable-chlorine 12,811 
- 8-36 4.22:1 Lead soap-active sulphur 14,593 


None of the axles in the foregoing cars has been disassem- 
bled. Examinations were made by removing the housing 
covers 

The gears appear to be in excellent condition, and no indi 
cations of sludging could be found. The 
checked and found to be negligible. 

Samples of the lubricant in the axles of the two cars started 
on test during April, 1936, were sent to the laboratory for 
investigation. The laboratory reports no change in viscosity, 
lead soap and sulphur content, and that both lubricants sus 
tain the full load on the SAE Machine. 

Four additional cars on which tests were started in No- 
vember, 1936, are also in operation. The mileages to date are 
quite low, and no inspections have been made. 

Incidentally, the Pontiac Motor Co. lubricated two axles - 
not hypoid — with a lead soap-active sulphur lubricant, run 
ning one car 25,000 miles and the other 45,000 miles. Lab- 
oratory investigation disclosed no changes in the lubricants. 


Section XIV 


During the early part of November, 1936, two test cars at 
the proving ground were equipped with new transmissions 
and the housings filled with a lead soap-active sulphur lubri- 
cant. We desired to ascertain if a so-called “corrosive-type’ 
lubricant would affect the ferrous and non-ferrous parts or 1n 
any way affect the operation of the mechanism. 

One transmission has run 13,702 miles and stood 76 days 
filled with lubricant. The bronze and brass parts are “thor- 
oughly black but show no corrosion. The steel wearing sur- 
faces are in better condition than is ordinarily encountered in 
transmissions operating with regular lubricant. This condi- 
tion is especially true of counter-gear thrust washers which 
have steel chips imbedded but are not worn or scored.” 

The second transmission has run 17,550 miles and stood 73 
days filled with lubricant. “All bronze parts are black but 
show no corrosion. The steel wearing surfaces are in better 
condition than those ordinarily encountered in transmissions 
operating with regular lubricant (S.A.E. 


axles’ noise was 
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Thrust washers are imbedded with chips but are not worn or 
scored.” 

No change in the operation of the transmission could be 
noticed. Shifting is very good, as is synchronization. 

In addition to the preceding, the transmissions of the cars 
of two of our engineers are being lubricated with a lead soap- 
active sulphur lubricant. Mileages of 5500 and 6000 have 
been attained to date. As these transmissions have not been 
inspected we cannot, at this time, report their condition. 

These limited tests seem to indicate that we should not 
expect any difficulties with transmissions lubricated with lead 
soap-active sulphur hypoid lubricants. The passenger-car uni- 
versal joints are lubricated from the transmission, and their 
appearance in the preceding cars is a definite improvement 
over that when lubricated with mineral oil. Chevrolet is not, 
however, making this statement as a recommendation as we 
feel we cannot make a decision of this importance on tests in 
only two transmissions. Some transmissions which have 
bronze parts of certain chemical compositions might possibly 
be affected to an injurious degree. Our present recommenda- 
tion is not to use any type ot hypoid lubricant in trans- 
missions. 

The Texas test car, previously mentioned, also was equipped 
with thermocouples to measure the temperatures of the trans- 
mission lubricant. 

The transmission was lubricated with a lead soap-active 
sulphur lubricant. 

Enroute to Texas temperatures, not stabilized at any con- 
stant speed, were obtained and are temperatures of the lubri- 
cant in actual traffic conditions between cities. 

Under the conditions obtained when axle lubricant tem 
peratures were measured, the transmission lubricant showed 
temperatures ranging from 155 to 173 deg. fahr. Constant- 
speed checks were made at Victoria, Tex., Oct. 1 and 2, 1936, 
under the same conditions and at the same time that the 
rear-axle lubricant temperatures were obtained. 

The production lead soap-active sulphur lubricant was used. 
Three tests were made and the following results obtained: 

Maximum 
Air Temperature 
‘Temperature, Car Speed, of Lubricant, 


deg. fahr. m.p.h. deg. fahr. 
Test No. 1 76.0 80.5 183 
Test No. 2 79.5 81.0 183 
Test No. 3 81.0 81.0 182 


Like the rear-axle lubricant, the transmission lubricant tem- 
peratures continued to rise with mileage regardless of direc- 
tion and the foregoing are given as maximum during the test 
runs. The temperature of the lubricant undoubtedly would 
be higher when the air temperatures reach the summer con 
ditions, therefore, the preceding temperatures are probably 
20 to 25 deg. fahr. below the maximum to be expected under 
the most severe operating conditions. 


XV - 

The durability tests, described in Section XIII, indicate that 
we should expect no trouble due to the lubricant with 1937 
hypoid axles in the field. This result, to date, has been borne 
out by reports from the Chevrolet Service Department and 
the General Motors Fleet Sales Corp. 

These two sources of information advise that 
trouble with Chevrolet hypoid axles.” 


Section Axle Field Performance 


“we have no 


It is true that this period of time covers only six months 
and the mileages are, in many cases, very small. Nevertheless, 
1937 axle complaints compared with previous-model axle com 
plaints for the same period of time are so small in number 
that they are negligible. 
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It is also true that probably all of these axles have been, and 
are being, lubricated with the lubricants placed in the hous- 
ings at the factory or by the Chevrolet dealers who were 
supplied with a lubricant by the Chevrolet Motor Co. It 1s 
quite possible that the number of complaints may increase 
when refill lubricants are used. We do not think so if the 
lubricants appearing on our approved list are used. 

We feel that the field performance to date indicates, to a 
small degree at least, that the use of lubricants passing our 
tests will permit satisfactory service of the axles in the hands 
of the car owners. 

Such lubricants, to date, have been the lead soap-active sul- 
phur and the lead soap-sulphur saponifiable-chlorine lubri 
cants. 

Only time will disclose just what the trend in hypoid lubri- 
cants will be. The lead soap-active sulphur lubricants are 
giving such good account of themselves in service that a real 
advantage in some other material must be developed before 
these lubricants will be replaced. 

From our standpoint, we are interested in the best results 
and are not taking any arbitrary stand that may block prog- 
ress, regardless of the direction in which progress may lie. 


Detail Data 


Load-Carrying Properties of Lubricants as Received and 
After Heating 16 Hr. at 180 Deg. Fahr.-SAE Extreme- 
Pressure Lubricant-Testing Machine. 

(A) — Lead Soap-Active Sulphur Lubricants. — 62 \ubricants 
of this type were tested on the SAE Machine. All sustained 
the full load at 750 r.p.m. before heating. 

The lubricants were heated 16 hr. at 180 deg. fahr. and the 
following results obtained on the SAE Machine: 

Five lubricants showed a decrease in their load-carrying 
properties after heating. One dropped to 370 lb., one to 
312 lb., one to 294 lb., one to 380 lb., and one to 440 |b. at 
750 r.p.m. from the full load at 750 r.p.m. on the same sample 
before heating. These five lubricants sustained the full load 
at 500 r.p.m. after heating all tests. The remaining 57 sus 
tained the full load at 750 r.p.m. 

All lead soap-active sulphur lubricants passed the proving 
ground scoring test. 

(B) - Lead Soap-Sulphur Saponifiable-Chlorine Lubricants. 
- Three lubricants of this type were tested, all being supplied 
by the same manufacturer. Two of the lubricants, before 
heating, showed widely varying results on the SAE Ma- 
chine, ranging from as low as 34 lb. to 500 lb. at 750 r.p.m. 
The third lubricant sustained the full load. 

The lubricants were then heated 16 hr. at 180 deg. fahr. 
and one, which sustained 34 and 100 lb. before heating, sus- 
tained 434 lb. after heating at 750 r.p.m., and one which 
sustained 318 and 350 lb. before heating dropped to 64 and 
96 lb. after heating at 750 r.p.m. (390 lb. at 500 r.p.m.). 

The third lubricant of this type, which sustained the full 
load before heating, dropped to 370 lb. at 750 r.p.m. after 
heating (sustained full load at 500 r.p.m.). 

These three lubricants passed the proving-ground scoring 
test. Two of these lubricants have been shock-tested numer- 
ous times, one of them being used to lubricate all experimental 
Chevrolet hypoid axles in proving ground and engineers’ test 
cars. There has not, to date, been a failure of a Chevrolet 
hypoid axle, in our test cars, lubricated with this type of 
lubricant. 

(C)—Mild Type Lead Soap-Sulphur Saponifiable-Chlorine 
Lubricants.—'Two lubricants of this type were tested. Both 
showed low results on the SAE Machine, one sustaining 
108 lb. and the other 76 and g2 
heating. 


lb. at 750 r.p.m. before 
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After heating 16 hr. at 180 deg. fahr., one decreased in 
load-carrying properties from 108 lb. before heating to 72 |b.; 
the other increased from the 76 and g2 |b. before heating to 
110 |b. after heating. 

Both lubricants permitted very bad scoring of the gear teeth 
during the ten laps of the speed loop at 75 m.p.h. (See 
scoring-test procedure — Section II of this report.) 

(D) - Lead-Soap Lubricants with No Sulphur and Lead 
Soap-Sulphur Saponifiable Lubricants, and Lead Soap Lubri- 
cants with Very Small Amounts of Active Sulphur. — Four 
teen lubricants of the foregoing types were tested. 

Six of these lubricants, before heating, sustained less than 
100 lb. load at 750 r.p.m. on the SAE Machine. Heating 
the lubricants for 16 hr. at 180 deg. fahr. resulted in decreas- 
ing the load-carrying properties at 
and go |b. to 50 lb.; one from 70 eed 76 |b. to 60 \|b.; 
from 80 and 102 |b. to 8o |b.; and one from 60 and 7o |b. to 
52 lb. Heating increased the load-carrying properties at 750 
r.p.m. of one lubricant from 30 and 46 |b. to 62 lb., whereas 
the sixth really did not change, sustaining 46 and 56 lb. at 

750 r.p.m. before heating and 50 |b. after heating. 

All of these lubricants permitted bad scoring during the ten 
laps of the speed loop. 

One lubricant sustaining loads at 750 r.p.m. ot 68 and 64 
lb. before heating and 44 |b. after heating permitted very bad 
scoring during the two “warm-up” laps of the speed loop 
(one lap at 60 m.p.h. and one lap at 70 m.p.h.). 

Another lubricant sustaining 18 and 36 lb. at 750 r.p.m. 
before heating (no SAE Machine tests after heating made) 
permitted “incipient” scoring during the ten laps of the speed 
loop and bad scoring during the first seven shocks in high 
gear. 

The ninth lubricant with loads under 100 |b. at 750 r.p.m. 
before heating (no SAE Machine tests after heating made) 
prevented scoring during the ten laps of the speed loop but 
permitted bad scoring after one shock in high gear. 

The tenth lubricant with SAE Machine loads at 750 
r.p.m. of 110 lb. full load and full load (3 tests) before heat- 
ing and 260 lb. after heating, prevented scoring during the 
ten laps of the speed loop, but permitted scoring during the 
high gear shock tests. 

The eleventh lubricant sustaining loads at 750 r.p.m. of 
494 |b., full load, full load and full load (4 tests) before 
heating, and dropping to 324 lb. after heating acted similarly 
to No. 10; prevented scoring during the ten laps of speed loop 
but permitted bad scoring during the high gear shock tests. 

Lubricant No. 12 was somewhat similar to No. 10 and 
No. 11, sustaining loads at 750 r.p.m. of 424 and 390 |b. 
before heating and 374 lb. after heating; prevented scoring 
during the ten laps of the speed loop but permitted bad 
scoring during the high gear shock tests. 

Lubricants No. 13 and No. 14 differ from the preceding. 
No. 13 sustained loads at 750 r.p.m. of 320, 112, 284 and 
268 lb. before heating and increased in load-carrying prop- 
erties after heating to sustain the full load of the machine. 
No. 14 sustained the full load at 750 r.p.m. of the machine 
before heating but dropped to 316 lb. after heating. Both 
lubricants permitted bad scoring during the ten laps of the 
speed loop. 

(E) —Sulphur Saponifiable Lubricants.—Seven lubricants 
of this type were tested. SAE Machine tests were made on 
five, all showing a decrease in load-carrying properties after 
heating. One dropped from 44 lb. at 750 r.p.m. before heat- 
ing to 38 lb. after heating; one from 68 Ib. at 750 r.p.m. to 
52 lb.; one from 66 and 70 lb. at 750 r.p.m. (two tests) to 
65 lb.; one from 85 and 230 lb. at 750 r.p.m. (two tests) to 
80 Ib.; and a fifth from 114 and 68 |b. at 750 r.p.m. to 38 Ib. 

Three of the lubricants prevented scoring during the ten 


750 r.p.m. of one trom 72 
one 


laps ot the speed loop but permitted bad scoring during the 
high-gear shock tests. The other four permitted scoring dur 
ing the ten laps of the speed loop. 

When inspections were made, particularly on those lubri 
cants failing during the ten laps of the speed loop, appreciable 
quantities of small and fairly large steel chips adhering to the 
housing cover and in the lubricant were very noticeable. 

(F) — Chlorinated Lubricants. —'Thirteen lubricants of this 
type were tested. However, SAE Machine loads 
ing were obtained on only seven of the lubricants. 

One sustaining the full load at 750 r.p.m. before heating 
dropped to 340 lb. after he: ating and another dropped trom 
286 to 140 lb. Both lubricants permitted bad scoring during 
the ten laps of the speed loop. 

One increased trom 310 and 320 lb. 
heating, to 330 lb. another from 8o and 
200 lb. to 250 Ib. Both lubricants permitted bad scoring dur 
ing the ten laps of the speed loop. 

One lubricant, 


atter heat- 


at 750 r.p.m. betore 


after heating and 


sustaining loads at 750 tpn. of 350 Ib, 
370 lb. full load, full load (four tests) before heating, and full 
load after heating, permitted very noticeable “abrasive” action 
during the ten laps of the speed loop and bad scoring during 
the high-gear shock test. 

One lubricant sustained loads at 750 r.p.m. of 328, 66, and 
142 lb. before heating and 130 |b. after heating; 
and 62 |b. 
heating. 


another, 176 
750 r.p.m. before heating and 120 |b. after 
3oth permitted bad scoring during the two warm-up 
laps of the speed loop —(one lap at 60 m.p.h. and one at 70 
m.p.h.). 

SAE 
heating varied widely — ranging from as low as 4o |b. up to 
the full load of the machine (at 750 r.p.m.). 

Particularly noticeable were the large quantities of small 
and fairly large steel chips in these lubricants and adhering 
to the housing cover when the inspections were made. This 
condition appeared to be worse with this type of lubricant 
than with the sulphur saponifiable lubricants. 

(G)- Chlorine Sulphur Lubricants.—Two |\ubricants of 
this type were tested. One containing 1.10 per cent sulphur 
and 0.85 per cent chlorine (lead-nil) sustained SAE Ma 
chine loads at 750 r.p.m. of 62, 74 and 5 
and 70 |b. after heating. 

The second lubricant analyzed 0.64 per cent sulphur and 
0.95 per cent chlorine (lead-nil). SAE Machine loads at 
750 r.p.m. of 312 and 100 lb. were obtained before heating, 
and 300 lb. after heating (also sustained 375 |b. at 500 r.p.m. 
after heating). 

The first lubricant prevented scoring during the ten laps of 
the speed loop but permitted bad scoring during the high-gear 
shock tests. The second lubricant permitted very bad scoring 
during the ten laps of the speed loop. 


(H) - Sulphurized Lubricants. — Five sulphurized oils were 


Machine results on the six lubricants not tested after 


74 lb. before heating 


tested. One containing 1.65 per cent sulphur (chlorine and 
lead nil), sustained SAE Machine loads at 750 r.p.m. of 
264 lb, 340 lb. and the full load (three tests) before heating, 


and 270 lb. after heating. 

The second lubricant contained 1.75 per cent sulphur and 
0.57 per cent chlorine (lead nil), and sustained the full load 
of the SAE Machine at 750 r.p.m. before and after heating. 

The third lubricant containing 1.45 per cent sulphur and 
2.97 per cent chlorine (lead nil) sustained loads at 750 r.p.m. 
of 460 lb., full load, and full load (three tests) before heating, 
and dropped to 370 lb. after heating (also showed 440 |b. after 
heating at 500 r.p.m.). (Should be classified as chlorine- 
sulphur. ) 

The fourth lubricant containing 1.81 per cent sulphur and 
0.27 per cent chlorine (lead nil) sustained the full load at 750 
r.p.m. before and after heating. 
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The fifth lubricant contained 5.64 per cent sulphur (chlo 
rine and lead nil). It sustained loads at 750 r.p.m. of 264 lb., 
290 |b., full load, full load, and full load (five tests) betore 
heating and the full load on all tests after heating. 

The five lubricants passed the proving-ground scoring test. 
The first four have not been approved or rejected as it is 
desired to test them further to determine if they may be 
corrosive to the steel parts of the axle. 

The fifth lubricant is not a commercial possibility and had 
certain obvious faults — viscosity of 212 sec. at 210 deg. fahr., 
and was extremely thick at zero. 

(1) — Lubricants Containing Insoluble Zinc-Oxide and Sol 


uble Lead. 


Soluble lead (calculated 


One lubricant of this type containing: 
as PbO) in 
solution 3.13 per cent 
Insoluble zinc-oxide (in suspension ) 4.95 per cent 

It sustained a load at 750 r.p.m. on the SAE 
Machine at 18 lb. before heating, no tests after heating being 


was tested. 


made. 

This lubricant permitted very bad scoring during the two 
warm-up laps of the speed loop. 

(]) — Mineral Oil. — One lubricant submitted by a manufac 
turer as an extreme-pressure hypoid lubricant was found to 
be a “straight” mineral oil when analyzed. It sustained a load 
at 750 r.p.m. of 8 lb. on the SAE Machine before heating 
and 10 lb. after heating (also sustained 65 lb. at 500 r.p.m. 
after heating ). 

The lubricant permitted very bad scoring while the car was 
being driven from the garage to the speed loop 
one-half mile. 


less than 


Viscosity 
Saybolt Universal viscosities, reported by the laboratory, 
follow: 
Viscosity at 210 Number of 


Deg. Fahr., sec. Lubricants 


Range Reported 
50-59 1 (special — for 
cold climates ) 
60-69 O 
70-79 5 
80-89 61 
90-99 12 
100-10G s 
rz I 
115 I 
128 I 
138 I 
155 I 
212 


1 ( special ) 


Chemical Analyses — Lead 


The lead content of the lead soap-active sulphur lubricants 
passing the proving-ground scoring test, calculated as lead 
oxide (PbO), ranged from 0.81 per cent to 6.19 per cent: 
Range of 

PbO, 
per cent Number of Lubricants 
Under 1.00 1 (1-0.81 per cent) 
1.00-1.19 3 (1-1.06 per cent, I-1.12 per cent, I-1.19 per cent) 
1.20-1.29 2 (2-1.20 per cent) 
1.30-1.39 4 (1-1.37 per cent, 1-1.31 per cent, 2-1.39 per cent) 
1.40-1.49 2 (2-1.44 per cent) 


1.50-1.59 4 (3-1.51 per cent, 1-1.58 per cent) 
1.60-1.69 I (1-1.60 per cent ) 

1.70-1.79 2 (1-1.74 per cent, 1-1.78 per cent) 
t.80-1.89 2 (1-1.86 per cent, 1-1.87 per cent) 


“ 


.90-1.99 I (I-1.92 per cent) 
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Range of 
PbO, 
per cent Number of Lubricants 
2.00-2.09 4 ( 1-2.00 per cent, I-2.09 per cent, I-2.01 per cent, 


I-2.02 per cent ) 


2.10-2.19 4 (1 2.160 per cent, I 2.17 per cent, 1-2.15 per cent, 
I-2.19 per cent) 

2.20-2.29 3 ( 1-2.21 per cent, 2-2.27 per cent) 

2.30-2.39 2 ( 1-2.30 per cent, I-2.32 per cent) 

2.40-2.49 I (1-2.41 per cent) 

2.50-2.59 3 (1-2.51 per cent, 2-2.55 per cent) 

2.60-2.09 O 

2.70-2.79 3 ( 1-2.74 per cent, 1-2.77 per cent, I-2.77 per cent) 

2.80-2.89 I (1-2.55 per cent) 

2.90-2.99 5 (2-2.90 per cent, I-2.94 per cent, I-2.95 per cent, 
I-2.96 per cent) 

3.00-3.0G 2 ( I-3.00 per cent, I-3.07 per cent) 

3-10-3.29 Oo 

3.30-3.39 I (1-3.33 per cent) 

3-40-3.49 3 ( 3-3.44 per cent) 

3-50-3.59 oO 

3.60-3.69 3 ( 1-3.64 per cent, 2-3.65 per cent) 

3-70-3.99 I ( 1-3.93 per cent ) 

4.00-5.00 I (1-4.55 per cent) 

5.00-6.00 2 ( 1-5.52 per cent, I-5.g0 per cent) 

6.00-7.00 I (1-60.19 per cent) 


Fifteen lubricants containing lead soap, but not passing the 
proving-ground scoring test, showed lead oxide as follows: 
Lead, Calculated as 


Number Lead Oxide, per cent 


I 0.62 
I 0.69 
I 0.96 
I 1.06 
I 1.26 
I 1.41 
I 1.43 
I 1.69 
I 1.81 
I 1.88 
I 2.09 
I 2.64 
I 2.87 
I 3.05 
I 3.91 


Chemical Analyses — Sulphur 


The total sulphur content of the lubricants varies widely. 
The laboratory has not completed sulphur determinations on 
all of the lubricants. Those reported to date follow: 

Lead Soap-Active Sulphur Lubricants 
Sulphur, per cent Number of Lubricants 


I to 1.5 IO 
1.5 to 2.0 10 
2.0 to 2.5 5 
2.5 to 3.0 14 
3.0 to 3.5 4 
3.5 to 4.0 4 
4.0 to 5.0 I 
5-0 to 6.0 I 


Lead Soap-Sulphur Saponifiable-Chlorine Lubricants 


1.69 I 
2.18 I 
3.10 I 


Mild Type Lead Soap-Sulphur Saponifiable-Chlorine 
Lubricants 
0.60 I 


te 


1 
o 
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(Transactions) 
Lead Soap Lubricants with No Sulphur, and Lead Soap Oxidation 
Sulphur Saponifiable Lubricants, and Lead Soap Lubricants (A) - Lead Soap-Active Sulphur Lubricants 
with Very Small Amounts of Active Sulphur Per Cent Increase in Viscosity Number of Lubricants 
0-0.50 4 Under ro 20 
0.50-1.00 2 10-19 15 
1.00-1.50 I 20-29 9 
1.50-2.00 I 30-39 6 
2.00-2.50 I 40-49 I 
2.50-3.00 2 50-59 2 
3.00-3.50 2 73 I 
. ea : 8 
Sulphur Saponifiable Lubricants on 
I 
0.33 I ~ 
0.96 I 137 
1.20 I "44 
1.48 I 133 ' 
wy a : (B) —Lead Soap-Sulphur Saponifiable-Chlorine Lubricants 
1.88 I ~18 
16 I 
Chlorinated Lubricants 22 I 
0.18 (C)— Mild Type Lead Soap-Sulphur Saponifiable-Chlorine 
0.27 I 3 ' 
0.40 I a 
0.42 I . ' il Si ' 
one (D) — Lead Soap Lubricants with No Sulphur and Lead Soap. 
he Sulphur Saponifiable Lubricants and Lead Soap Lubricants 
ie with Very Small Amounts of Active Sulphur 
2 I 
Chlorine-Sulphur Lubricants 0-9 7 
Sulphur, per cent Number of Lubricants 20-29 2 
0.64 I 30-39 ' 
1.10 I (E) —- Sulphur Saponifiable Lubricants 
Sulphurized Oil Lubricants : | 
/ 
1.45 I “ 
5 I 
1.65 I 29 ' 
I. I : wiht aes 
; “s (F) — Chlorinated Lubricants 
6 22 I 
5 4 ; O I 
Chemical Analyses — Chlorine 6 I 
Lead Soap-Sulphur Saponifiable-Chlorine Lubricants . , 
. e , ( 
Chlorine, per cent Number of Lubricants ks 
0.70 I 4 ee 
Hi , (G) —Chlorine Sulphur Lubricants 
1.76 I ov 


Mild-Type Lead Soap-Sulphur Saponifiable-Chlorine 


Lubricants 
0.21 
0.27 
Chlorinated Lubricants 
1.86 
2.01 
2.29 
3-23 
3-35 
3.36 
5-13 
5.26 


Chlorine-Sulphur Lubricants 
0.85 
0.95 


Sulphurized Lubricants 
Nil 
0.27 
0.57 
2.97 


~~ = = 


I 


(H) — Sulphurized Lubricants 


13 I 
21 I 
30 I 
31 l 
51 I 


Evaporation 


(A) —Lead Soap-Active Sulphur Lubricants 


Per Cent Loss by Evaporation Number of Lubricants 
O- 4.9 47 
5- 9-9 9 
10-1 4.9 0 
15-20 3 


(B) -Lead Soap-Sulphur Saponifiable-Chlorine Lubricants 
I 
I 
I 


me Ww WN 
“JI Ul = 


a 


(C)- Mild T 


ype Lead Soap-Sulphur Saponifiable-Chlorine 
Lubricants 
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(D) - Lead Soap Lubricants with No Sulphur, and Lead (E) — Sulphur Saponifiable Lubricants 
Soap-Sulphur Saponifiable Lubricants, and Lead Soap Lubri- Trace I 
cants with Very Small Amounts of Active Sulphur 0.001 2 
All Under 4.0 per cent 0.002 I 
(E) — Sulphur Saponifiable Lubricants 0.004 I 
O I 0.008 I 
1.7 2 ‘ ; 
‘ (F) — Chlorinated Lubricants 
2.1 € 
(F) — Chlorinated Lubricants Nil > 
= 0.002 2 
O64 I 
i ; 0.024 I 
5 
1.9 I 0.03 I 
10 I 0.041 I 
2-9 I (G) —Chlorine Sulphur Lubricants 
3-7 ; , ' Trace 
(G) — Chlorine-Sulphur Lubricants 
0.002 I 
1.5 I 
2.3 I (H) — Sulphurized Lubricants 
(H) — Sulphurized Lubricants Nil 2 
O I 0.001 I 
2.3 I 0.002 I 
2.0 I 0.007 I 
5.0 I 
80 Lubricant Temperatures Enroute to Texas 
Non-Combustible Sediment Rear-Axle Lubricant Temperatures.—The following tem 


peratures were not stabilized at any constant speed but show 


(A Lead Soap-Active Sulphur : 
) — p-Active Sulphur the range obtained in actual traffic conditions between the 


Per Cent of 


cities. 
Non-Combustible Sediment | Number of Lubricants ; 5 at , 
Lead Soap-Active Sulphur Lubricant 
Less than 0.01 15 
Axle 
0.OI-O.01G9 I2 . 
Lubricant 
0.02-0.029 8 | nm 
7 Air Tem T'em- 
0.03-0.039 5 
‘ perature, perature, 
0.04-0.049 2 m . 
py: From lo Miles M.P.H. deg. fahr. deg. fahr. 
0.05-0.059 2 
0.06-0.069 o Fort Wayne to Monticello 102 65-70 73-75 164-165 
0.07-0.079 ; Hillsboro to Temple 65 65-70 64-66 162-172 
/ . 
0.08-0.089 oO Georgetown to Austin 43 65-70 72 154-168 
0.09-0.099 1 Austin to San Antonio 77 70-80 72-73 170-184 
0.10 3 Pleasanton to Premont 116 65-70 65 162-172 
0.11 Kingsville to Corpus 
O.12 I Christie 35 60 66 100 
0.16 2 Kingsville to Corpus 
0.24 ; Christie 38 70 66 167 
0.31 1 Kingsville to Corpus 
0.50 I Christie 35 50 66 161 
0.53 : Gordon to Arkadelphia - 60-70 &2 174-178 
0.73 I \rkadelphia to Hot Springs 37 50-60 81 168-172 
1.2 - - — ; ; 
(B) —Lead § 4 Sulpl S ‘fable-Chlori Cul Transmission Lubricant Temperatures.—The following 
} ead Soap-Sulphur Saponifiable-Chlorine Lubric: rf 
ings a ee Ke temperatures are not stabilized at any constant speed but 
O02 ° . ~ — 
= ‘ show the range obtained in actual traffic conditions between 
0.06 B 
mai the cities. 
0.07 I 
(C) —Mild-Type Lead Soap-Sulphur Saponifiable Chlorine Lead Soap-Active Sulphur Lubricant 
Lubricants z Lubricant 
0.11 ' Air Tem Tem- 
0.41 I perature, perature, 
(D) —Lead Soap-Lubricants with No Sulphur, and Lead From lo Miles M.P.H. deg. fahr. deg. fahr. 
Soap-Sulphur Saponifiable Lubricants, and Lead Soap Lubri- Fort Wayne to Monticello 102 65-70 "73-75 162 
cants with Very Small Amounts of Active Sulphur Hillsboro-Temple 65 65-70 64-66 158-164 
Under 0.01 6 Georgetown-Austin 43 65-70 72 155-165 
0.01-0.019 oO Austin-San Antonio 77 70-80 72-73 167-170 
0.02-0.029 I Pleasanton-Premont 116 65-70 65 162-166 
0.03-0.039 I Kingsville-Corpus Christie 38 60 66 166 
0.04-0.049 2 Kingsville-Corpus Christie °38 70 66 167 
0.44 I Kingsville-Corpus Christie 38 50 66 161 
0.59 I Gordon-Arkadelphia -—— 60-70 82 171-173 


0.71 I Arkadelphia-Hot Springs 37 50-60 81 165-169 











Evolution of Bus-Fleet 


Maintenance Practices 


Floyd Patras 


Manager of Maintenance, Southwestern Greyhound Lines, Inc. 


US maintenance grew from haphazard patch- 

work repairs. Shortage of vehicles compelled 
stocking of service units. Standardization of 
equipment never has been accomplished. With 
competent mechanics not obtainable, they must 
be trained in bus work. 


Card files and other records now keep track of 
performance of every unit and all major parts. 
Service expectancy cannot always be based on the 
past performance of the part. Complete inspec- 
tion of all parts is periodically necessary. 


Taxes make large numbers of standby buses 
economically impossible. High mileages are ob- 
tainable from modern buses. Rear engine loca- 
tions are popular with the public. 


Larger and better oil and air filters are needed; 
the same is true of oil coolers. Lubrication is not 
a problem. All worn parts now pass through 
the salvage department. Most units on modern 
coaches are of ample size and cause little trouble. 
Hypoids. operate satisfactorily. Fuel economy is 
quite satisfactory considering weights and operat- 
ing conditions. 


INCE the writer is not an engineer but just a mechanic, 
this discussion necessarily must be of a non-technical 
nature. I shall endeavor to cover what has been accom- 

plished in bus-fleet maintenance and discuss present mainte- 
nance methods and problems. These subjects will be pre- 
sented in the language of a mechanic and from the viewpoint 
of a mechanic. 

Because of the fact that road and traffic conditions, weather 
and climatic conditions, operating speeds, the length of the 
haul, and the average number of stops per mile vary widely 
between different operations and in different parts of the 
country, it naturally follows that our experiences have been, 
in many cases, quite different from those of many other fleet 





[This paper was presented at the National Regional Fuels and Lubricants 
Meeting of the Society. Tulsa, Okla.. Sept. 30, 1937.] 


maintenance men. As a matter of fact, we find that problems 
arising on our line from St. Louis, Mo., to Albuquerque, 
N. M., are usually quite different from those encountered on 
the Gulf Coast. 

As the first bus operations began at about the time jitneys 
were popular, naturally the first buses were of the same gen- 
eral type as jitneys. As such cars were of a rather makeshift 
nature, it soon became apparent that something of more 
rugged construction was necessary. 

It was only natural, therefore, that bus operators turned to 
the use of truck chassis on which were mounted such bodies 
as were obtainable. Since pleasure cars of that period had 
riding qualities about on a par with trucks, these buses proved 
quite satisfactory from a passenger viewpoint for several years. 

Either the owners or hired drivers drove the vehicles and 
two or three maintenance men were expected to wash and 
grease the buses and to go out and make repairs on them on 
the road when they no longer would run at all. Preventive 
maintenance was, of course, unthought of. 

Since the wagon builder or cabinet manufacturer who had 
constructed the body had no conception of vehicle mainte- 
nance, many unnecessary problems for the maintenance man 
were built into the bus. When a mechanic attempted repairs 
to one of such vehicles, he not infrequently found that the 
body manufacturer in constructing the body entirely on the 
chassis had enveloped completely the transmission, steering 
gear, or perhaps the motor itself to the extent that repairs or 
removal were impossible until portions of the body were cut 
away. Most mechanics knew very little about woodworking 
and, as a result, most of such body alterations were not very 
satisfactory. I might add that modern body manufacturers 
occasionally make some of the same errors in design by cover- 
ing parts and units which must be removed frequently for 
repairs. 

As bus lines grew and schedules were set up and serious 
efforts were made to maintain them, it became apparent that 
the practice of repairing a bus only after it failed could no 
longer be tolerated. Some kind of comprehensive mainte- 
nance system must be worked out. 

Since no bus operation ever had a large number of “stand- 
by” vehicles, it was never possible to tie up any bus for 
several days for a complete overhaul. The most logical method 
seemed to be to purchase extra motors, transmissions, steering 
gears, and other major assemblies to be installed during the 
lay-over time, such change to be made at definite mileage 
periods. The removed assemblies were to be overhauled at 
will for reinstallation in some other vehicle. 
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This method was extremely difficult at first because any 
fleet of ten buses probably consisted of five or six different 
makes or models, the units of which were not interchangeable. 
Several years elapsed before much was accomplished in the 
nature of standardized fleets. Because of yearly changes in 
models, complete standardization of equipment never yet has 
been realized. The elaborate service unit change and repair 
programs now in use by the major bus companies evolved 
directly from this early practice of changing assemblies. 

As the riding qualities of pleasure cars were improved, 
passengers became more “ride-conscious,’ and it became nec 
essary to provide better bodies on the buses. Because the bus 
industry had progressed more rapidly than the designing and 
manufacturing methods of the commercial body builders, 
many bus operators decided to build their own bodies. 

The maintenance man now found himself called upon to 
be not only a mechanic and a “grease monkey” but also a 
body designer and manutacturer. Although this phase was 
largely over his head for a while, he soon met the challenge 
and turned out very creditable bodies considering the inade- 
quate tools with which he had to work. 

Shortly, body manufacturers saw the commercial possibili 
ties in the bus field and began supplying satisfactory bodies 
to the operating companies. To the credit of the maintenance 
organizations, we find that many of the design and manufac- 
turing innovations worked out in bus repair shops were 
adopted and are still used by body manufacturers. 

The expansion of bus lines was retarded for several years 
because of the inability or unwillingness of manufacturers to 
recognize the needs of bus operations. On the best chassis 
obtainable, brakes were inadequate. Engines were of insufh- 
cient power, springs were short and inflexible, tire equipment 
was inadequate, steering gears were unsafe at high speeds, 
and chassis lubrication was required at too frequent intervals. 

The bus industry only became a real factor in the mass- 
transportation field after the long-wheelbase, wide-tread, low- 
floor-height parlor coach appeared. 

Since that time the motor coach has been a highly special- 
ized type of vehicle quite different from other types of motor 
vehicles in many respects. As a result, perhaps the greatest 
difficulty of the man charged with the maintenance of a bus 
fleet has been and is that of obtaining and training competent 
repair men. 

Many years elapsed from the time air brakes first were 
applied to motor coaches before the average repair man be- 
came familiar with them. Voltage and current regulators 
now appearing on automobiles are an old story on buses. 
Various other items about a bus are entirely “Greek” to the 
average mechanic seeking employment. It is impossible for a 
maintenance superintendent or a shop foreman to obtain men 
in an emergency who are skilled in bus maintenance. The 
best that the harassed shop foreman can hope to do is to 
select the most likely looking candidates and hope that he can 
make efficient bus mechanics out of them in from six months 
to a year. 

For several years no comprehensive records other than cost 
records were kept. Since the buses were all on short runs and 
were each in the garage for some portion of each day, the 
mechanic’s memory was considered sufficient with regard to 
the service of parts. A check mark and a coach number on a 
calendar served as a reminder when the next unit changes 
were due. 

_ As runs were made longer and fleets grew larger, need arose 
for more complete records and information. The very com- 
plete coach unit records now kept make not only possible but 
commonplace the present-day coach round trips of 2000 to 
4000 miles without service other than gasoline, water, oil, and 
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cleaning enroute. These records also make possible present 
coach mileages in excess of 20,000 miles per month. 

Now, when a new bus is received from the manutacturer, 
an identifying number is stamped on each unit and each 
major part. A card is made out for the files covering each 
numbered unit or part and notation made of the number, 
make and model, date in service, and so on. When any unit 
is removed for any reason whatever, a notation is made on the 
card showing date, garage, reason for removal, new parts used 
in overhauling it, and service miles rendered. Installation 
date is shown again when the unit is returned to service. 
Complete performance information is now available concern 
ing not only every unit assembly but also nearly every part. 

The buses of the company by whom I am employed are 
operated on the following schedules: 


Bus Schedules 


A group between Kansas City, Mo., and St. Louis, Mo., in 
local service — distance one way, 262 miles. Major mainte- 
nance is performed at St. Louis but, if the need arises, buses 
may receive some repairs at Kansas City. 

A group between Kansas City, Mo., and Chicago, Ill. — dis 
tance one way, 517 miles. These buses receive minor repairs 
at Kansas City and Chicago, but are worked into St. Louis for 
major repairs. 

A group between St. Louis, Mo., and Denver, Colo. — one 
way, 920 miles —laying over 7 hr., 15 min. in Denver and 
continuing to Amarillo, Tex., via Trinidad, Colo. — one-way 
distance, 458 miles. Total one-way distance from St. Louis is 
1378 miles. The schedule does not permit the coach to go to 
the garage in Kansas City. There is a 20-min. stop only at 
Trinidad. Buses are fueled at Salina, Kan., and Trinidad. 

A group between St. Louis, Mo., and Albuquerque, N. M., 
via Kansas City, Mo.; Salina, Kan.; Dodge City, Kan.; Trini- 
dad, Colo.; and Las Vegas, N. M.- one-way distance, 1227 
miles. No stops enroute exceed 30 min. Buses are fueled at 
Salina, Kan., and Trinidad. These buses then operate one to 
six schedules to Denver and return to Albuquerque before 
being turned back to St. Louis. Distance each way Denver to 
Albuquerque is 497 miles. 

A group between St. Louis, Mo., and El Paso, Tex., via 
Springfield, Mo.; Tulsa, Okla.; Dallas, Tex.; and Abilene, 
Tex., one way, 1440 miles. Buses are fueled at Tulsa, Dallas, 
and Pecos, Tex. Schedules permit washing and cleaning at 
Tulsa and Dallas. There is sufficient time for only very minor 
repairs, however, at these points. Major maintenance is per- 
formed at St. Louis. 

The first fifteen coaches placed on this division July 1, 1934, 
have accumulated in excess of 635,000 miles to date. 

A group between Tulsa, Okla., and Amarillo, Tex., via 
Oklahoma City, Okla., one-way distance, 398 miles, no service 
or fueling enroute. Buses are maintenanced at Tulsa and 
worked into Fort Worth, Tex., for major repairs. 

A group between Dallas, Tex., and Corpus Christi, Tex., 
via San Antonio, Tex., one way, 431 miles. There is no ser- 
vice or fueling enroute. 

A group between Houston, Tex., and Laredo, Tex., via San 
Antonio, Tex., one way, 435 miles. There is no service or 
fueling enroute except a few scheduled to permit time for the 
coach to go to garage for fuel. 

A group between Fort Worth, Tex., and Lake Charles, 
La., via Waco, Tex., and Houston, Tex., one way, 434 miles. 
There is no service enroute. Buses are fueled at Waco, Tex. 

A group between Dallas, Tex., and Memphis, Tenn., one 
way, 532 miles. Buses are fueled at Pine Bluff, Ark. Some 
of these coaches cut off twice per month for local service be- 
tween Stuttgart, Ark., and Little Rock, Ark. Units are main- 
tenanced at Dallas, Tex. 
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SOUTHWESTERN GREYHOUND LINES INC 


INSPECTION “A” 


roRM Masa 


Garage No. Coach No. Mileage Date 
=== == oe . x 
MECH. NO 

* 1 Front End, springs, tie rod, drag link, steering & tie rod arms, spindles 

2 Check & adjust valves, valve rockers & shafts 

3 Clean carbureter, air filter, gas lines, fuel pumps & connections 
* 4 Check spark plugs, distributors, wiring & generator. Generator & regulator seals 

5 Clean purolator strainers 
* 6 Adjust fan belt & timing chain, check governor seals 
* 7 Check wheel studs & axle flange studs, air springs 
* 8 Check brakes, airlines & connections, horn air horn & windshield wiper 
* 9 Exhaust: lines & connections 
*10 Check battery & cables, check & refill pyrene gun, test & check hydraulic jack 
*11 Check drive lines & flanges 

12 Seats, baggage racks, tarps, windows, doors, door operator, floor & first aid kit 

13 Panels, mouldings, bumpers, lights, roof, rear grille, tire carrier & passenger door steps 
REMARKS 

COACH CANNOT BE O K’D UNTIL THE INSPECTION IS COMPLETED 
Tester Foreman 
NOTE—On trips less than 1,000 miles, check only items marked (*) Trips over 1.000 miles, check all items 


7. 


ig. | 


A few local runs of trom 35 to 415 miles require from one 
to three buses each. Each such run presents its own main- 
tenance problem which is treated individually. 

Our garage locations are as follows: Fort Worth, Tex., and 
St. Louis, Mo., garages are equipped to take care of all classes 
of repairs and overhauls. Garages at Dallas, Tex.; Tulsa, 
Okla.; Houston, Tex.; and Kansas City, Mo., handle minor 
inspections and service work and can, in emergency, handle 
major repairs. Small shops for washing, fueling, and emer- 
gency repairs as well as storage are located as follows: Trini- 
dad, Colo.—three men; Denver, Colo.—two men; Waco, 
Tex.—1 man; Lake Charles, La.—1 man; San Antonio, Tex. 
~4 men; Pine Bluff, Ark.—2 men; and Little Rock, Ark. - 
I man. 

Arrangements have been made with other bus companies 
for services, storage and emergency repairs at Memphis, 
Tenn.; El Paso, Tex.; Albuquerque, N. M.; and Chicago, III. 

Cards showing the installation date of all units and such 
other pertinent information as dates of piston-ring installation, 
when valves were ground last, cylinder oversize, and crank- 
shaft and bearing undersize are carried in each bus at all 
times for the information of foremen of outlying service 
garages. 

Although these card records supply a world of valuable 
information, we do not find them very valuable in enabling us 
to estimate the service life of a part. For instance, a part may 


10,000 Mile Inspection 


SOUTHWESTERN GREYHOUND LINES INC 


INSPECTION “B” 


FORM M-44 








Mileage 
Garage No. Coach No.... Service Order No. Date 
: Mee uECE. MECR 
Ne Me Ne 
1. Carefully inspect the engime governor, properly set and seal! it. 
2. Check wheel bearings. 
8. If hubs are removed, brakes should be thoroughly checked and hub grease retainers 


renewed, if necessary . 

4. Inspect brake cam bushings and renew if necessary 

5. Inspect brake drums and renew if necessary 

6. Inspect brake linings and renew if necessary 

7. Inspect, deflate, and reprime air springs... 

8. Remove and inspect dise wheels 

9. Lubricate all wheel studs and nuts with a mixture of finely powdered graphite and oil 

10. Check compression and grind valves if necessary 

11. Boil out and flush radiator and replace any defective hose connections or gaskets 

12. Check exhaust manifold gaskets and make sure exhaust manifold is in its proper place 
and not warped. . 

13. Check intake manifold gaskets in same manner 

14. Check carefully for leaks in the exhaust system, and repair 

15. Check air lines and connections and check the operation of all brake valves 

16. Check all bolts on all brake diaphragms and replace the diaphragm if it appears to be 
in any way defective. anes | 

17. Tighten all spring U-boits. 

18. Thoroughly inspect the interior of the body and correct all hazards to the clothing and 
personal safety of the passengers. . | 

19. Carefully inspect the passenger door, making sure that the door operator, door hinge, | 
door guide plates and window, and weather stripping, are all in good condition | 

20. Tighten body hold-down bolts. ‘ 

21. Check water pumps and replace packing if necessary. 
(By “Replace” we mean replace with a repaired, or overhauled or new part.) 
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Fig. 2 


render an average of 300,000 miles of service after being de- 
livered to us in a 1935 model coach; yet the same part of 
identical design but made of better material available in 1936 
may render 500,000 miles of service. 

Again the reverse condition may be true. We find a crank- 
shaft operating consistently more than 600,000 miles in a 1934 
coach, but the same shaft of the same design and material 
failing in a 1936 coach at less than 200,000 miles because of 
a change in engine installation. 

Not being able to depend entirely on our records, we are 
compelled to maintain a rather elaborate Inspection procedure 
in order to detect defects and fatigue fractures before failure 
actually occurs. One form, known as Inspection 4 shown in 
Fig. 1, is used covering a definite inspection procedure to be 
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INSPECTION “C” 


FORM M-44 














Mileage 
Garage No. Coach No. Servic Order N 
MECH MeCe MER 
Ne Ne 
1. Remove oil, inspect pan, and check nuts on connecting rod and main bearing bolts, be 
ing sure that all cotter pins are in place. 
2. Check oil lines and connections and make any adjustments that are necessary 
3. Thoroughly clean oil screen and oi! pan before replacing 
4. Check and adjust clutch 
5. Thoroughly clean all front axle steering connections, and check same closely for cracks 


6. Clean, inspect, and adjust steering gear 

7. Carefully check timing chain and both valve timing and ignition timing 

Inspect all electrical units and change those which do not appear to be in sufficiently 

good operating condition to go through the next 20,000 mile inspection period 

Check differential unit as closely as possible without removing same 

10. On axles which are equipped with removable covers, cover should be removed so that the 
parts may be more closely inspected. Change the units if not in good condition 

11: Inspect drive line and drive line carriers. 

12. Carefully check fuel connections and valves between the fuel pump and tank 

13. Inspect all springs and replace any that are broken or that are too low 

14. Replace piston rings if poor oil mileage and lack of compression indicate a change should 
be made, replacing with Perfect Circle type 70 compression rings, and Perfect Circle 
type 85 oil regulating rings 

15. Replace all spark plugs with new ones, or good reconditioned ones 

16. Voltage regulator to be carefully inspected, properly adjusted, and sealed 

17. Inspect ali seats and cushiors, repairing or replacing any which show cuts or rips in 
the covering material 

18. Inspect all seat back reclining ratchets, and repair or replace any not in good condition 

19. See that all foot rests are in place 

20. Inspect and repair if necessary, all aisle seats 

21. Thoroughly clean the interior of the bus, giving particular attention to the front, in- 
cluding the headboard and the dash 

22. Remove and clean, or replace drapes, if necessary 

(By “Replace” we mean replace with a repaired, or overhauled or new part.) 


@ = 





REMARKS 
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followed at the completion of each trip. One is for use at the 
completion of 10,000 miles (Inspection B, Fig. 2), and another 
for use upon completion of 20,000 miles (Inspection C, Fig. 
3). Two forms, one for the chassis (general) and the other 
for the body, shown in Fig. 4, outline the procedure in in- 
specting and overhauling each coach at the completion of each 
60,000 miles. The coach is taken to one of our major shops 
for the latter inspection. It is, of course, not feasible to main- 
tain more than one or two well-equipped major shops in an 
operation such as ours. It is also impossible to license each 
coach in all of the states in which we operate. For these 
reasons, the minor inspections are taken care of by the service 
garages, and only the 60,000-mile inspection is handled by the 
major shops. When necessary, units are shipped to the service 
shops from the major ones. At the 60,000-mile period, every 
unit is removed and disassembled and every part is cleaned 
thoroughly. The salvage foreman then inspects each part and 
either returns it to service, scraps it, or sets it aside for a sal- 
vage repair operation. 

Even though the 60,000-mile inspection is very elaborate 
and complete, we find that the use of service units enables us 
usually to return a coach to the road in 72 hr. or less from 
the time it reaches the inspection crew. Due to a perennial 
shortage of coaches, it is imperative that the tie-up time be 
as short as possible. 

The equipment-shortage problem has always been the bane 
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of the maintenance man’s existence. Early-day operators were 
not financially able to purchase surplus coach equipment. 
Nowadays, we have the problem of taxes. When we consider 
the fact that license taxes, street taxes, ton and mile taxes, seat 
taxes, utility-commission taxes, personal-property taxes, excise 
taxes, and other taxes directly applicable to the coach itself 
and exclusive of fuel taxes, frequently approach and occasion- 
ally exceed 40 per cent of the original purchase price of each 
bus on a transcontinental operation, it becomes quite obvious 
that no operator can afford to keep many spare pieces of 
equipment. 

When truck chassis were used, it was not necessary to carry 
a large parts inventory. The bus operator simply went to the 
local truck dealer's parts department and obtained what he 
needed. Now, of course, the dealer does not carry sufficient 
parts for a fleet of from 100 to 250 buses so the operator must 
carry his own stock of material. Naturally, the building up 
of a parts inventory of from $100,000 to $130,000 has neces- 
sitated the setting up of a very complete stock accounting 
system. This stores accounting set-up is really much more 
complex than that of a dealer or distributor because the shop 
not only purchases material from the stores department but 
also sells material to stores in the form of overhauled units 
and reconditioned used parts. 

As previously mentioned, removed parts no longer all land 
in the scrap box, but instead a very earnest effort is made to 
return every such part eventually to useful service. The sal- 
vage foreman’s job is, of course, a difficult one, calling for 
rare judgment. No rule-of-thumb method has been devised 
that will tell us where to draw the line between parts which 
should be scrapped and those which can be salvaged. There- 
fore, each part must be considered individually. It is, of 
course, very easy to expend more money in the repair of a 
part than can be justified by the miles that can be obtained 
from it. Again, it is equally easy to scrap a part which could 
be repaired economically were more thought and time given 
to it. Some parts cannot be repaired economically, and it is 
also economically sound practice to spend more than the cost 
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GENERAL INSPECTION FORM M-44 
Mileage 
Garage No. ( d Service Order N Date 
hould be 1 








6. T 2 os 
7. Remove and repla 


8. Replace carburetor 











r e 
relet v 
f ng v 
ight oil 
20. Reface valve tappet 
| a" 
utr rack 
n 
all g sur t pipe 
bra 
vas A a nd t 
ame spring brackets 
r replace water pump 
n and inspect timing gears and replace if necessary 





i t 
seplace a plug and coil wire 
By “Replace” we mean replace with a repaired, or overhauled or new part.) 
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of a new part on certain other parts because of the greater 
number of miles which can be obtained from them than from 
new parts. 

Cracked or broken transmission cases, crankcases, axle 
housings, and similar parts are repaired by welding. Worn 
brake camshafts and similar parts are turned down, built up 
by welding with Tobin bronze or mild steel, then machined 
to original size. Frequently bearing cups become loose in 
hubs. The hubs are turned out 4% to 5/16 in. in diameter 
over original bore, and a steel sleeve turned from Shelby tub- 
ing is pressed into the hole. After the sleeve has been turned 
and ground to size, the repaired hub will render better service 
than a new one. Cylinder-heads and cylinder-blocks are not 
repaired by us but are sent out to welding shops specializing 
in such work. Crankshafts are re-ground to a maximum of 
0.060 in. undersize and then scrapped. To avoid confusion, 
all crankpins on a shaft are ground to the same undersize and 
the same thing is true of main-bearing journals, regardless of 
the condition of the shaft when it is removed from the engine. 
sroken disc wheels and rims are repaired by arc welding. 


Many Accessories Added 


Many accessories such as air filters, oil filters, and oil cool- 
ers have been added to our bus engines as the old-type buses 
have evolved into the modern palatial motor coach. But most 
of these accessories are still accessories hung onto the dash, 
or what have you, like the tar bucket on the plainsman’s 
covered wagon, instead of being designed as an integral part 
of the engine as we repair men believe that they should be 
designed. 

Our buses are stored in warm garages so that we need not 
be concerned about the failure of oils to flow at low tempera 
tures. Our crankcase temperatures rarely exceed 215 deg. 
fahr. so the tendency of oils to break down at high tempera- 
tures is not one of our problems. Nevertheless, we believe 
that an efficient and satisfactory oil temperature-regulating 
device is necessary. We have tried a few different makes of 


coolers and have not found them satisfactory. These coolers 
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Mileage 
Garage No. Coach Ne Service Order No Date 

Line! urok an 

Ne ° Ne 

ee ed 

1. Repaint roof 
2. Remove and lace any damaged panels 
3. Inspect entir iy as closely as possible and replace any damaged or rotted wood 


€ $ 

4. Carefully check floor covering and repair any portion that 
any stumbling hazards 
Thoroughly clean all seats and make 


is worn through and remove 
any repairs necessary to the covering material 
r emove rattles 
h all cushions so that they can be eas 

be thrown from the seat 
&. Any seats found to 





y removed but so that they can not fall or 


have badly worn leather are to be refinished with black, brown, or 
green lacquer which can be obtained from the st 
9. Baggage racks are to be th 
F ye rey 


ck-room 
roughly inspec 





d cleaned. Any loose bolts or screws 
red. Make sure that baggag 





ec Ss are securely attached to their 
d that two rubber shock co 










re 








Ii windows are in good condit fficiently tightened in the run wa to 
M however, that windows operate as freely as possible 
windshield is not ched or blurred in any way that will 





sion of the road 
ngs and underside 





of baggage rack and ot 







her paint work on the 






non-gre type of polish 
3. Replace ail head-light a spot-ligh tors with replated oné: Head s, doors, 
tlights, and other plated hardware in which the plating is in bad cond are to be 
rreme plated 
cratches at all points where the paint is 





e or outside are t 
od, and fender 
16. Ma nation sign is in workin ations are 
run to which the bu 
17 rs are in good condition and replace any tire carriers that do 
wheel in pla 
xX, Starter swit 1 r b i all exposed wir 


19. Repls any wires where old wires are in bad condition 
(By “Replace” we mean replace with a repaired, or overhauled or new part.) 
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all have had one thing in common, namely, that the major 
part of the cooler is a small section of radiator core. The 
small passages of the core soon become clogged by sludge, 
causing the cooler to become inoperative. These passages 
are very difficult to clean, and it is not possible to be sure that 
all parts of the core ever are cleaned entirely. These fragile 
cores frequently burst, resulting usually in most of the oil 
being forced into the cooling system. We believe that an 
efficient, rugged, and easy-to-clean oil cooler can be designed 
and built into the engine. 

Most oil filters that we have tried have been quite efficient 
whether of the felt-packed, waste-packed, or metallic-element 
type. Those of sufficient capacity must be attached to the dash 
or to some part of the engine and connected to the lubricating 
system by means of tubing. The breaking of oil-gage tubes 
alone, whether they be of the plain copper or the flexible 
variety, is a source of considerable trouble. Every pipe that 
is added is just one more place for failure to occur. The units 
attached directly to the crankcase are so small that they are 
almost always clogged and inoperative before the completion 
of round trips of 2000 miles or more. They are also almost 
invariably in such an inaccessible location that cleaning 1s 
difficult. We are constantly reminded that, when a coach load 
of passengers departs, for instance from St. Louis, Mo., bound 
for El Paso, Tex., 1440 miles away, those passengers want to 
reach their destinations as quickly and with as little incon- 
venience as possible. Schedules are fast, lunch and rest-period 
stops are short. It is, therefore, not feasible to attempt to 
service oil filters enroute. Surely an efficient oil filter can be 
built into the lower portion of the crankcase where it can be 
cleaned easily and quickly. 


Oil Filters Satisfactory 


Most of the oil-bath types of air filters have proved to be 
quite satisfactory, even in extreme conditions encountered in 
the so called “dust bowl.” A great deal of trouble was ex- 
perienced in 1935 due to dust abrasion until tests of air filters 
could be completed. The cost of engine parts alone which 
were replaced as a result of dust damage exceeded $go00 
over a three-month period. Since that time, practically no 
damage has been experienced. Efficient air filters on the 
carburetor inlet, oil-fill pipe, crankcase breather, and air-com- 
pressor inlet have solved the problem completely. 

The use of very hard cylinder sleeves has prolonged greatly 
the service life of blocks between regrinds. Blocks with hard 
sleeves are removed rarely from engines located in front at 
less than 120,000 miles. Crankshafts, however, should be 
harder than the sleeves. In certain engines, rapid sleeve wear 
does occur. When the oil filter becomes clogged, these hard 
particles circulate through the oiling system and become im- 
bedded in the bearings. Rapid shaft wear naturally results. 

I have very little comment to make concerning modern 
motor oils. Modern heavy-duty coach 
engines have ample bearing area and are easy to lubricate. 
We use S.A.E. 30 and S.A.E. 40 oils with average mileages in- 
cluding drains of from 100 to 140 miles per qt. 


Most oils are good. 


Transmission gears and bearings are of generous size and 
present no real lubrication problems. No extreme-pressure 
lubricants are used, the same grade of mineral cylinder oil 
being used for both transmissions and final drive gears. 

Several sets of rear-axle gears have rendered in excess of 
600,000 miles of service and are still running. Nineteen 
coaches are operated which are equipped with hypoids. Sev- 
eral gear failures have occurred as a result of pinion-bearing 
failures. No failures have been experienced which could be 
laid to faulty lubrication. Some of these hypoids are still in 
service after having operated more than 200,000 miles. 


The older types of universal joints rarely rendered more 
than 30,000 miles of service before replacement of journals 
and bushings became necessary. The needle-bearing-type 
joints operate 150,000 to 200,000 miles before repairs are 
necessary. Very little wear actually occurs in the needle 
bearings. Eventually the journal becomes slightly “bri- 
nelled.” Occasionally the needle-bearing sleeves become loose 
in the yokes. This trouble is apparently because of manufac- 
turing machining tolerances being too great. When new 
oversize sleeves are ream-fitted to the yokes, no further dif- 
ficulty of this nature occurs. Needle bearings require only 
about 7 per cent as much lubricant as older-type joints. 

Air brakes, when properly inspected at reasonable intervals, 
render almost trouble-free service. A small metal alcohol 
bottle is attached by means of a tee to the inlet of the air 
compressor. Alcohol fumes are introduced into the incoming 
air in sufficient quantity to prevent freezing of the air lines 
and valves in low temperatures. 


Gas Analyzers Employed 


In an endeavor to obtain satisfactory fuel mileage, both the 
Hays Orset and the “Power Prover” type of gas analyzers are 
used. The newer coaches of approximately 24,000 |b. gross 
weight used on long runs are showing from 5.0 miles to 5.5 
miles per gal. The average for the entire fleet of 149 buses 
of various makes and models is 4.87 miles per gal. An air-fuel 
Road, 


operating, and trafic conditions, of course, cause individual 
coach performances to vary widely. 


ratio of 12.5:1 is maintained as nearly as possible. 


A particular model of 33-passenger bus, when operating 
between Pine Bluff, Ark. and Texarkana where stops must 
be made for picking up and discharging passengers at almost 
every cross-road and farmhouse, does very well to show an 
average of 3.5 miles per gal. When the same bus is placed 
on a transcontinental schedule where stops are infrequent, 5.2 
miles per gal. may be obtained. 

Manually operated carburetor chokes have never been satis- 
factory. Even when heavy springs are provided to open the 
choke valve, drivers will bend the pull rod or find some other 
means to hold the choke partly closed during the warm-up 
period. Then they frequently forget to open the choke after 
the engine is warm with wasted fuel, and damaged engines 
result. The automatic choke devices are of flimsy construc- 
tion for bus service. Even when new, they frequently become 
inoperative before completing a 3000- or 4000-mile round trip. 
A much more satisfactory device is a pushbutton-operated 
solenoid which closes the choke valve tight while the button 
is pressed and does not operate at any other time. The driver 
has no means of partly choking his engine at any time. 

The new-model coaches having the engine installed in the 
rear have proved extremely popular with the traveling public. 
Since the powerplant necessarily is very compact, making 
many parts extremely inaccessible, they are not so popular 
with the mechanics charged with making repairs. This con- 
dition is particularly true when, as very frequently happens, 
the coach must be sent out on another schedule within an 
hour or two of its arrival at the garage. A large number of 
repair operations must be performed while the engine is still 
hot. 

There is some dissension among various departments as to 
just what constitutes a road failure. To the traffic department, 
any mechanical difficulty which delays a schedule is a road 
failure. However, our company operated just over 18,000,000 
bus-miles in 1936; 153 failures occurred requiring the substitu- 
tion of another bus or the services of a mechanic, either a 
company employee or from a nearby public garage. 


Cab-Over-Engine Trucks — Their 


Status and Advance in Design 


By Austin M. Wolf 


Consulting Engineer 


EPENDING upon the location of the front 

wheel, the door and step are placed either 
at the front or back of the cab. Some designs 
incorporate a protruding “hood” portion, whereas 
others extend the cab fully forward. The engine 
compartment is either immediately back of the 
radiator or under the cross seat. The floor and seat 
heights are relatively higher than in the conven- 
tional truck, and better visibility is obtained. The 
engine hood is well insulated for heat and some- 
times for sound as well. Most powerplants are re- 
movable readily for major repairs although, in 
most instances, major maintenance operations can 
he done readily within the cab. 


Front axle treads have been increased in order 
to give greater stability on the road as well as to 
avoid an excessively large wheelhouse. 


The change in weight distribution has called for 
considerably more study on braking distribution. 
The shortened wheelbase requires a more accurate 
location of the fifth wheel in tractor-semi-trailer 
service; has emphasized the importance of the 
steering-angle conditions of the front axle; and has 
brought riding qualities to the fore. 


Specifications and dimensional data accompany 
the paper, as well as drawings of typical layouts 
showing the cab, engine, and front-axle relation- 
ships. 


ANY will recall that, during the early days of the gaso- 

line truck, the driver was disposed above the engine 

compartment at the front of the vehicle, placing him 

in a considerably elevated position and without the luxuries of 

the modern enclosed cab. Among others, the names, Mack, 

Alco, Alden-Sampson, and Pope Hartford come to mind. The 

name, Autocar, is almost synonymous with “cab-over-engine,” 

although its original “engine-under-seat” is more descriptive 
of the pre-cab era. 

For many years, English bus designers extended the right 


IThis. paper was presented at the Semi-Annual Meeting of the Society, 
White Sulphur Springs, West Va., May 5, 1937.] 
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side of the body forward and placed the driver alongside the 
engine, leaving the left-front half of the conventional hood 
design. In making the left side symmetrical with the right, 
the Metropolitan type resulted, and it is interesting to note 
that the C.O.E. truck and bus designs of several manufacturers 
have the same front-end ensemble, with similar forward shape 
and curvature of the cab and bus body. There is no doubt 
about a similarity of requirements in both instances. Although 
the entrance and egress of passengers present an entirely dit- 
ferent problem, it will, nevertheless, be noted that the location 
of the door in front of or behind the front wheels still shows 
quite a diversity of opinion in both fields. 


Cab Construction 


In the case of the truck, the forward location of the door with 
its hinge at the back and the step at the front, gives greater 
access for getting in or out as there is no body interference. In 
this case, the front axle is located toward the rear of the cab. 
When the axle is located toward the front, the door is hinged 
forward and the mounting step located at the rear of the fender, 
as in Fig. 1, showing the White 809 C.O.E. model. This 
layout lends itself toward making the door self-closing and it 
seemingly facilitates the driver’s rear view, making it possible 
for him to hold the door ajar while looking back around the 
corner of the body. This point of visibility is also tied up with 
the cab width, which runs as high as 78 to 80 in. (See Table 1). 
The length of the door window and its relative position with 
the driver is also a factor in this matter of rear visibility. It is 
interesting to note that Mack changed a year ago from its 
original front hinged door to one that hinges on its rear edge, 
as indicated in Fig. 2. In view of the current use of both door 
locations, there is probably a more basic underlying reason for 
the arrangement selected, and in which the door is really a 
matter of secondary importance. This reason concerns the 
front axle location, which will be discussed later. 


Front-End Types 


Most of the C.O.E. trucks started with a protruding “hood” 
portion, and this design is used by Federal, General Motors 
(see Fig. 3), Studebaker, and Ward LaFrance. This front-end 
design might be designated Type 4. The “hood” portion 
permits a more forward fender location without detracting 
from the appearance. When Autocar introduced its modern 
streamlined type, there was a slight protuberance ahead of the 
cab proper, housing the radiator. This intermediate type is 
used also by Sterling and F.W.D., and we might classify it as 
Type B. 

The modern smooth-exterior all-encompassing cab (Type C), 
used by Autocar, International Harvester, Mack, Reo, and 
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White, provides a line effect that is in keeping with the uni- 
versal trend in all fields of design toward clean, smooth ex- 
teriors. The accomplishment of hiding the many chassis 
details such as shackles, springs, frame, brackets, and so on, 
imparts an esthetic touch, from which even a truck, in most of 
its applications, should not be immune. However, we must be 
practical and “keep our feet on the ground” in not permitting 
the artist to sacrifice accessibility and vision for mere appear- 
ance. 
Engine Compartment 

In all cases the radiator is located near the front face of the 
cab or the protruding “hood” portion. On the smooth-type 
cabs a flush grille covers the radiator opening and is detachable 
readily to give access to the radiator core and the almost univer- 
sal removable powerplant. Fig. 4 shows the Mack C series. 
The engine compartment is located immediately back of the 
radiator in all trucks except in the case of Autocar (Fig. 5) and 
International Harvester (Fig. 6), where it is located under the 
cross seat. The latter construction permits the use of a con- 
tinuous seat frame and a clear front compartment except for 
the top radiator connection between the cylinder-head and the 
radiator. With the engine forward, the center portion of the 
seat would serve no purpose and, furthermore, this space is 
required to clear part or all of the engine hood. 


Floor, Seats, and Windshield 

Since the cab is located over the engine, the floor and seat 
(see Table 2) are relatively higher than in the conventional 
truck where usually the transmission alone is located below the 
floorboards, and the bell-housing and clutch compartment are 
conveniently housed below the toeboard. The higher location 
of the driver and the elimination of the conventional long hood 
result in better visibility. The inherent good visibility pos- 
sibilities have, however, been nullified in some designs of the 
C type by the cut-off due to the relatively high location of the 
bottom of the windshield. The same height on an 4 and C 
type would work out to the detriment of the latter, assuming 
an equal overall from the radiator grille to the rear of the cab 


and the same seat location at the back of the cab. A VY type 
windshield works to good advantage especially when the bot. 
tom side corners are lower than the center. 

Since the visibility is allied so closely with safety, it is sug- 
gested that “visibility data” be obtained by some disinterested 
source in which the results might be presented at some future 
meeting. With a standard location of the operator's eyes rela 
tive to the seat cushion and back, diagrams would be compiled 
showing the actual visible distance on the ground (assuming 
a flat surface ) ahead of the vehicle for different right and left 
angular inclinations of sight. These tests might well include 
the cut-off due to the front corner posts and also, by placing 
the vehicle a given distance back of a vertical wall, the cut-off 
due to the top of the windshield and without the driver crouch 
ing down from the normal position. 


Special Cabs 

The sleeper-cab and the five- or six-man cab fit in very well 
with the C.O.E. truck since the additional length required 
does not encroach on the body length which would be used on 
a comparative conventional truck. Naturally, the 3 ft. or so 
that are gained permit the use of a longer body than in the 
case of the conventional truck without added overall length or 
increased wheelbase. Fig. 7 shows an Autocar sleeper-cab with 


a g2 in. outside length. The Sterling sleeper-cab measures 
87 in. long, 80 in. wide and 61) in. high (outside dimensions). 


International Harvester has a six-man cab with outside length, 
width, and height of 100 13/16 x 60 x 72 in. respectively and 
corresponding inside dimensions of 88 5/16 x 541% 
Fig. 8 shows an F.W.D. six-man cab. 


X 52 in. 
There is, naturally, a 
limit to the shortest body that can be placed properly on a 
C.O.E. chassis since the wheelbase would become undesirably 
short. Thus, Reo does not use the C.O.E. chassis for bodies 
of g ft. o in. length or less. 


Engine Hood Insulation 


Insulation of the cab from the engine compartment on the 
score of heat and fumes has been well carried out in view of 


Table 1— Cab and Tread Data 














Location Center 


Cab Front- Rear-Axle Bumper’ Front-Axle Top of of Gravity of En- 
Front- Width Axle Tread to Front- to Back Cab to at gine Ahead or 
End- (outside), Tread, (duals), Axle, of Cab, Top Frame Projection Back of Front- 
Make Type in. in. in. in. in. Rail, in. Behind Cab Axle, in. 
Autocar Cc 64 6914-74 68 14-71% 5234 2434 63 None 1234 Back. 
Federal A 70% = 6916-71146 62-6934 291% 143 701 None 
F. W. D. B &4 7034 71 59 231% 6115 None 954 Ahead. 
General Motors A e411, 60%-70% ~=—«65-71% 3536-36 lo 14 65% None 15 Baek. 
International Transmission hous- 4 Ahead. 

Harvester C 60 61-62% 63-6314 N41 6 151% 60 ing. fenders. 

Mack, E Slight amount for S54, Ahead. 

Series C 70 6716 67 14-68 191, 24 64 shift lever. 

Mack, C ; 

Series C 78 78-8034 69 74-70 1914 24 64 None 8436, Ahead. : 
Reo G 591% 64-6554 6514 3616 4414 651% None 34 Back. 2 
Sterling B 80 70% 70 4136 31 6114 Part of Trans- 114-634 Back.t 

mission. 
Studebaker A 63 6754-6954 = 638-09 4 34% 4134 62254 None 6 Back. 
White, Slight amount for 7 Back. 

805 Series C 68 6 73144-7814 677%4-70% 36% 37 6034-6134 gear-shift lever. 

White, 730, 1 C TS3i6-81 8054 72% 45% 231% H2% 63%, None 0 
Ward LaFrance A 74 74 70-72% 51 24 68 None 6-8 Back 
Montpelier C 80 64* 267 17 None 

Dearborn A Ford Ford Ford 26 19.3 65 None 

+ Former with Waukesha 6D100; latter with Cummins 6HB. 

* On Chevrolet Replacement. 
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Fig. 1 - White Model 809 with Door Hinged Forward and Step at Rear of Fender 


Fig. 2—- Mack Model EC with Door Hinged at Rear and Step Ahead of Fender 
Fig. 3-General Motors Design with Protruding Hood Effect 

Fig. 4— Mack C Series Showing Progressive Steps in Removing Powerplant 
Fig. 5— Autocar with Engine Under Seat 


Fig. 6-—International Harvester C.O.E. Truck with Engine Under the Seat and 
Offset 15 Deg. from the Vertical 
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(Transactions) 
Table 2— Models and Seat Data 
Height of Cab Floor 
: : Above Height Depth One-or Widths 
Fiist No. Side of Cushion of Seat Two- (Two-Piece 
Model of Rail, Above Ground Above Including Piece tight 
Make ~~ Produced Models Models in. Full Load, in. Floor, in. Back, in. Cushion and Left 
Autocar 1909 ~=14 “U” Series 614 37 (9.75-20 tires) 19 22 2 26-26 
Federal _ 1936 4 75, 80, 85, 89 614 2 
General 401% (7.50-20), F-16 
__ Motors 1934 11 F-16 to F-61H 1214 $7 4 (40x10), F-61H 1434 2516 2 Bucket Seats 
International 
_ Harvester 1936 l D-300 514 313¢ (30x5 163% 24 l 
Mack E 
Series 1906 2 EB, EC 76 39% (8.25-20) I8l6 18i4* 2 15 18 
Mack C 
Series 2 CH, CJ 6 41 (9.75-22) 1814 1sl4* 2 17-17 
Reo 1935 ) 2D4M 107% 3814 (1936 data) 2 
GBs80 
Sterling _ 1933 5 GD70,90,97,115 11 14 22% 2 Bucket Seats 
Studebaker 1936 4 J15 (20, 25,30)M_ 10 35-37 131% 23 2 23-24. 
White 1934 7 805 9, 10, 12,18 754-8 3534 (7.00-20), 805 12% driver 
730; 1 “%~ 4019 (9.75-20), 818 144 passenger 225¢ 2 33-18 
Ward 8 at rear‘ 
La France 1934 2 kK, L 14 at front 12* 26 2 21-21 
* Not including Seat Back. ° Frame tapered on top. * To bottom of cushion 


previous experience on bus design. As a rule, the insulating 
material is sandwiched between the hood proper and the inner 
liner. The insulation naturally suppresses sound to some extent 
and, in the White models, the inner shell is perforated (Burgess 
Acousti-Plate) for more efficient noise absorption. The vari- 
ous types of insulating material used will be noted in Table 3. 
A number of manufacturers provide a clear opening at the back 
of the engine compartment and cab or place a grille or louvred 
panel over it. Dependence is not placed on it for ventilation as 
often an integral body and cab requires its elimination. Auto- 
car’s vertical tunnel from the fan back to the engine compart- 
ment insures ventilation of the underseat space as well as to 
house-in the top water connection. The rear of the cab is 
usually flush, although in a few instances a slight projection 
exists to shield a direct-mounted gear-shifting lever. The In- 
ternational Harvester transmission projects 3 5/16 in. above 
the frame and 17 in. back of the cab but this projection is of 
no consequence in view of the customary body stringer height. 
(See Table 1 regarding such projections.) 


Control and Powerplant 


The gear-shift control is often of the direct type, the lever 
being fulcrumed in the transmission cover and extending for- 
ward at an angle. This construction is used by General Motors; 
Mack, E Series; Reo; Studebaker; White 805 Series and up: 


Size of Engine Compartment 
Under Seat. 


Autocar 
General Motors 


Table 3— Engine Compartment and Hood Insulation 


Smallest: 1134 in. wide, 55 in. High Front, 334 in Rear (F-16) 


and Ward LaFrance. Where the resultant up and down move- 
ment of the shift ball is not desired or when the distance to 
the transmission is too great, a remote control is used. There is 
a limit to how far one can ask a driver to reach around behind 
his back to shift gears. The remote control is sponsored by 
Autocar; International Harvester; Mack, C Series; Sterling; and 
White 730 Series. Direct mounting of the hand brake is used by 
General Motors; Mack, C Series; Reo; White, 805 Series and 
up; and Ward LaFrance. Remote control (mounting the lever 
differently from the conventional truck design) is incorporated 
by Autocar; International Harvester; Mack, E Series; Sterling; 
Studebaker; and White, 730 Series. The Mack E Series hand 
brake is shown in Fig. 9 and the C Series shift in Fig. ro. 
Reo, by moving the engine further forward, has changed the 
shift control from remote to direct in its new models. 

Most designs provide for a removable powerplant which can 
be slid forward in the manner of the old Grabowsky truck 
after removing the radiator grille and front enclosure plate. 
The powerplant, including the radiator in most cases, is 
mounted on a removable sub-frame. Major repairs can then 
be made on it although, in most instances, the customary ser- 
vicing can be’ done without removal. What is necessary to 
remove the powerplant and what operations can be performed 
without its removal are listed in Table 4. A variety of removal 
procedures is presented and warrants comparison and study. 


or Housing Type of Heat Insulation 
Sea-Pak. 


Asbestos insulating ma erial 


Largest: 1814 in. wide. 10 in. High Front, 7 in. Rear (F-18 to F-61H) 


International Harvester 
Mack, E Series 
Mack. C Series 


Under Seat. 
42x18 x 18 in. 
4634 x 24 x 1313%6 in 


Reo 

Sterling ey 3634 x 31 x 24 in. 
Studebaker  _ Irregular in shape. 
Sa ey 





26 x 34 x 18 in. 


Insulated coverings. 
rs Cellular asbestos hetween double walls 
Cellular asbestos between double walls. 
~~ Asbestos between double walls. 
14-1n. thick Johns-Manville asbestos 
Asbestos and aluminum foil. 
Animal hair felt with fire-proof coating. 
Ventilated sheet-metal hood. asbestos 
insulated. 
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Thought should also be given to various service operations 
which could also be tabulated beneficially. Only one phase, 


that of engine oil filling, is given in Table 5. 
Sterling 
In the case of the Sterling truck shown in Fig. 11, the cab 
js mounted so that it can be tilted forward in its entirety, ex 
posing the powerplant completely. The engine may operate 





Fig. 7— Autocar Tractor Chassis with Sleeper Cab 


Fig. 9—Mack Model EB Powerplant with Hand Brake 
Mounted on Bell Housing 
Fig. 11-—Sterling Truck with Tilting Cab for Engine 
Accessibility 
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with the cab so tipped since no fuel or electrical connections 
are broken. A recent Sterling GD 70 with Truxmore third 
This unit, slightly 
over 22 ft. overall length, was developed cooperatively by 


Sterling and the Shell Petroleum Corp. The chassis with tanks 


axle and Heil tank is shown in Fig. 12. 


weighs approximately 15,000 lb. and, with a load of 1965 gal.. 
the gross is 27,050 lb. The cab can be tilted in less than 30 


sec. and returned to place in 15 sec. A locking lever is released 





Fig. 8—F.W.D. Truck with Six-Man Cab for Utility 
Company Use--Men Ride Safely Instead of Former 
Custom within Body 
Fig. 10- Mack Model CH Powerplant with Remote Gear- 
Shift Control 
Fig. 12—Sterling Tank Truck Showing Compactness At- 
tainable with C.O.E. Design 
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Make 


Autocar 


General Motors 


International 
Harvester 


Mack 


Reo 
Sterling 


Studebaker 
White 


Ward LaFrance 
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Operations Without Removal 





All major maintenance operations. 


All major and minor operations; 
valve grinding and _ adjusting, 
removal of cylinder-head, pistons, 
connecting-rods, camshaft, clutch 


and transmission. 





Practically all. 


Practically all. 


Practically all. 


(Transactions ) 


Operations Requiring Removal 





Reboring only. 








Reboring, replacement of main 
bearings. 
Reboring, crankshaft and cam- 


shaft replacement, complete over- 
haul. 





Tilting cab forward gives complete 


access to engine. 

Valve grinding and adjusting, re- 
move cylinder-head, pistons, con- 
necting-rods, water pump and fan, 
clutch replacement and adjusting. 


Practically all. 


All major repairs and adjustments. 


Cylinder-block or crankshaft re- 


placement. 


Cylinder-block, crankshaft or cam- 
shaft replacement. 


General overhauling on _ vertical 
engine models and crankshaft re- 
placement on twelve-cylinder hori- 
zontal engine models. 


Cylinder-block and other major 
replacements. 
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Table 4—Service Operations and Powerplant Removal 


How is Power Plant temovable? 


Lift front end of chassis, remove 
front axle by removing spring pins 
lower engine. 


Remove from front after removing 
engine hood, floor boards, toe-board 
radiator shell, and radiator, 


Remove seat, seat-box cover, floor 
and toe-boards, disconnect engine 
and remove through opening in rear 
of cab. 


By removing grille and access panel 
engine scuttle, and hood. 


E Series C Series 
Engine may be Remove mount- 
lifted and pulled ing bolts and 
through front roll out the 
with a floor front. 


erane. 


Through front. 


Remove 2 bolts front support, box 
cap; also engine shield bolts, rear 
support bolts and universal joint. 


Remove radiator grille and radiator 
core. 


Remove radiator grille and_ slide 


powerplant forward. 


Sliding track. 





at the rear of the cab, the steering column uncoupled by moving 
a slip sleeve, and tilting is done by inserting two levers in 
pockets above the front hinges. Floor boards, fenders, brackets, 
and so on, are not removed, and it will be noted that the gear 
shift and brake levers are curved about the hinge center. 


The White 730 
The White 730 Series with the twelve-cylinder horizontal 
engine provides an interesting construction. The cab floor 
and seat heights are no greater than in the usual C.O.E. designs, 
and the powerplant lends itself to vertical compactness as 
shown in Fig. 13. The dropped frame front-end is novel. 


Fig. 13 — White Model 
730 with “Pancake” 
Engine 


Inclined Engines 


In order to provide more room for the driver, particularly 
at the floor, and for greater accessibility of the powerplant, 
G.M.C. inclines the engine at 18 deg. from the vertical, as Fig. 
14 indicates. The relatively low height of the hood is of interest 
in view ot the use of an overhead-valve engine. International 
Harvester Co. inclines the engine 15 deg. for easier access in 
its under-the-seat position. 


Gasoline Tank and Battery 

The gasoline tank is mounted on the right frame-rail behind 
the cab by Autocar, Federal, General Motors, International 
Harvester, Mack, and White. Reo, Studebaker and Ward 
LaFrance place it on the left. Batteries usually are located in 
the cab under the seat as in the case of General Motors, Inter 
national Harvester, and Mack, the last housing it in a metal 
box which is ventilated from below. In the Reo and White 730 
and 731, the battery is supported outside the right frame-rail 
back of the cab, whereas Ward LaFrance places it on the lett 
between the front fender and the gasoline tank. On 
models Autocar places it under the front cowling and on the 


some 


left frame-rail in others. 

















eel 
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Axles Propeller Shaft 


In view of throwing a greater component of the body and In tractor units every possible bit of length is conserved in 
load static weights on the front axle, it would be possible the driving mechanism to get proper propeller-shaft angles and 
theoretically to use a lighter rear axle. However, the slight adequate length. This problem of length sometimes comes up 
difference over the loading of the conventional corresponding in winch installations where the split-propeller-shaft power 
model is not sufficiently great to warrant the use of a special take-off is used. The matter of installing control levers for the 
unit, and the interchangeability of parts on conventional and winch and its power take-off in the cab is difficult due to the 
C.O.E. models further warrants the continuance of the same high cab mounting and the engine occupying so much needed 
rear axle, as practiced by all manufacturers. Increased load- space. Special control sets have been developed. The first 
ings naturally require a different front axle from that used in winch installations required a special power take-off which 
the corresponding conventional model. Table 6 gives some was much thinner than the conventional in order to clear 
examples. Steering gears have kept pace with the heavier axle spring hangers and shackles. This arrangement is no longer 
equipment and, from the point of view of ease of steering, needed with later chassis design changes, especially with the 
refinements in axles and steering gears have made power-steer- increased spread of the front springs accompanying wider 


ing unnecessary. track front axles. 
A surprising point is the decreased weight of the Interna- oP 
tional and Studebaker models as the universal trend is toward Critical Factors 
increased weight in the C.O.E. models over the conventional. The shortened wheelbase and the approach of the center of 


Front-axle treads and the accompanying widened spring centers _ gravity of the load toward the front axle have brought about a 
have increased the stability on the road. This design also makes rather abrupt change in dynamic weight distribution, making 
it possible to get rid of an excessively large wheelhouse, espe- conditions more critical than in the case of conventional design 
cially where the axle is located forward of the driver and step. _ which is less sensitive to weight transfer, thus adding to the 
Table 1 indicates present front tread practice, and the use of | braking problem. Not only is greater weight transferred for- 
around 80 in. will be noted. ward, but the same amount is subtracted from the rear. 


Table 5 — Oil Level Indicator and Filler 











Make _ What Must Be Done to See Oil Level? we What Must Be Done to Add Oil? 




































































Autocar _ Oil gage (electric) on instrument panel. os 3 Remove driver’s seat; lift engine cover. 

General Motors Push aside handhole cover in floor board to reach bayonet stick. _Push aside handhole cover. 

International Harvester _Oil gage (electric) on instrument panel. Ral Remove seat and seat-box cover. 

Mack _- 7 Trap door in floor gives access to bayonet stick. Trap door in floor gives access to filler. 

Reo Oil gage (electric) on instrument panel. Small trap door in top of hood; oil 
us ____ filler extended alongside radiator filler. 

Sterling © __ Raise engine housing in cab. 7 - a a Raise engine housing in cab. 

Studebaker _ Remove plate in floor. i : ; Remove plate in floor. 

— Open small door in engine hood. Open small door in engine hood. r 

Ward LaFrance Through door in engine hood. Through door in engine hood. 








Table 6—Comparative C.O.E. and Conventional Chassis Weights and Front-Axle Ratings 








Additional Chassis Weights (Ib.) of 















































Similar Gross Weight Models Comparative Front-Axle Ratings, lb. 
Make Gross C. O. E. Additional _ Gross C. O, E. Conventional 
Autocar* 25 ,000 820 25 ,000 7,500 7,500 
26 ,500 600 26 ,500 10,000 7,500 
28 ' 000 760 28/000 10/000 7,500 or 10,000 
29 ,500 440 29 , 500 10,000 10,000 
i a. ee 2 __36, 000 =—— see 10,000 
International Harvester 70 less 3,800 2,500 
~~ ; a Se” Soe 2,975t 
Mack, E Series st 700 
Mack, C Series _ - 1,050 
[Se . 
Sterling eS ee Next heavier size over conventional. 
Studebaker _ eee ee 100-200 less __—_—10-30 per cent greater; percentage increasing with wheelbase. 
White 200-300° 5,000 (805) 4,600 
5,400 (809) 4,600 
6,500 (810) 6,000 
6,500 (812) 6 ,000 
7,500 (818) 6,500 
10,500 (731) 9,500 





Ward La France 


_—_ 


800, approximate 


. ° ° ° ° 

‘ Based on largest tires listed; maximum given. 
Depending on wheelbase. 

t Maximum load on ground. 


enero _s LS 
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Table 7—Front-Rear Weight Distribution (Per 


Cent ) 


Conventional! 


Vol. 4 


1, No. 6 


C. O. E. Body and Body and 
Gross Payload Payload 
Make Ideal Estimated Estimated Ideal Estimated Estimated 
Autocar 33 .3-66 .7 13-87 28-72 9-9] 
a) 17-83 13-87 
Mack * 33 .3-66 .7 30-70 16-84 30-70 25-75 13-87 
rae ode cre _ 41-59 ated! an 34-66 16-84 
Reo 32-68 30-70 18-824 21-79» 20-80 3-97 4 
——— a 33-67 ; 20-804 24-76° 26-74 8994 
Sterling 33 .3-66.7 12-88 ¢ 
14-86 ° 
15-85 25-75 10—90 
18-82 28-72 12-88 
Studebaker ' 25-75 21-79 2 .5-97.5 19 .5-80.5 2 3.07 & 
1\%- and 2-Ton 28 .7-71.3 9 .6-90.4 24-76 5 5-945 
Ward LaFrance 33 .3-66 .7 22-78 24-76 12.5-87.5 
White 33 .3-66 .7 23 .7-76.3 28 .5-71.5 14-86 
* Actual instead of estimated; based on all tires sizes. 4 Does not include cab 
» Short wheelbase. °If Diesel-powered. 
¢ Long wheelbase. f Actual instead of estimated, based on same tire for espective m 


The shortened wheelbase has called for an accurate location 
of the fifth wheel in tractor-semi-trailer service. The fifth 
wheel must be mounted very close to the tractor rear axle center 
so the forces coming from the trailer have a minimum effect 
on the steering conditions of the tractor. There is sometimes a 
temptation (when the installation is not made directly under 
the truck manufacturer’s surveillance) to locate the fifth wheel 
too far forward to save on overall length. Steering geometry 
has assumed a greater importance since the accuracy of the 
steering angles of the front wheels must be held much more 
closely as the wheelbase decreases. 


Six- Wheelers 

A number of manufacturers furnish their C.O.E. models as 
six-wheelers. Autocar, Mack (on the C.J.), Sterling, White 
and Ward LaFrance comprise this group. General Motors 
and Reo are able to furnish on special order, whereas Interna- 
tional Harvester; Mack, E Series and the C H; and Studebaker 
build only four-wheelers. The bogie unit inherently attempts 
to push the vehicle forward in a straight line and combats to 
some extent the steering effort of the front wheels. It has been 
shown that at least 14 per cent of the gross weight must be on 
the front axle to obtain safe steering response under adverse 
conditions. We are assured of this amount, but the shortened 
wheelbase of the C.O.E. six-wheeler augments the problem 
due to the shorter lever arm that extends between the center 
of the bogie unit and the front axle. 


Riding Qualities 

Poor riding qualities often have been brought up against the 
C.O.E. design. Its impairment has been particularly noticeable 
on the extra short wheelbase as in the case of a tractor unit. 
The ability to obtain good riding qualities in a truck in which 
the load may vary continually and/or range from full load to 
no load has always been a real problem. This problem has 
been emphasized in the C.O.E. field and can be alleviated only 
by refined suspension design. Since the relative weight range 
is so much greater than in the case of a passenger car, and since 
the riding qualities are largely a matter of weight distribution 
and the resulting mass inertia, some form of multi-stage front 
spring appears as a possible solution. The relative position of 
the center of gravity of the engine from the front axle center 
shows quite a divergence, as disclosed in Table 1. 

The relative location of the center of load and body in rela- 


1 See S.A.E. TRANSACTIONS, September, 1936, pp. 362-380: “The Construc- 
tion and Operation of Six-Wheel Trucks,” by Austin M. Wolf. 


tion to the wheelbase is regulated by the distance from the 
front axle center to the back of the cab, and this table shows 
wide differences in this regard. Those manufacturers placing 
the front axle toward the front of the cab claim better riding 
qualities due to the larger wheelbase and with the driver behind 
the axle instead of directly over it. Of course wheelbase is but 
one of the many factors entering into this entire problem. The 
wider front treads have compensated for the larger wheelbases 
when the axle has been shifted forward by permitting a greater 
steering angle and at least the same turning radius as with the 
previous shorter-wheelbase design. 

In view of the fine instrumentation developed by the Riding 
Comfort Research Committee, the C.O.E. design opens up a 
new field of investigation. Quite some time ago the Mack Co. 
developed a seismograph of its own design which probably 
was a pioneer effort aimed at riding comfort in the truck field. 
However, the developments in instruments since that period 


Table 8— Per Cent Gross Weight Distribution With 
Different Tire Sizes (Same Wheelbase and Cab-to-Axle 


Dimensions ) 

Gross 

Body and Vehicle 

Tire Size Model Chassis Load Weight 
7 50-20 EC (C. O. E.) 66-34 16-84 41-59 
EM (Conventional) 52-48 13-87 34-66 

8§ .25-20 EC (C. O. E.) 65-35 16-84 37-63 
EM (Conventional) 51-49 13-87 31-69* 

EB (C. O. E.) 58-42 16-84 36-64 

EQ (Conventional) 51-49 13-87 31-69* 

9 .00-20 EC (C. O. E.) 65-35 16-84 34-66* 
EM (Conventional) 51-49 13-87 28-72 

EB (C. O. E.) 58-42 16-84 33-67 * 

EQ (Conventional) 51-49 13-87 28-72 

CH (C. O. E.) 63-37 16-84 39-61 

BM (Conventional) 56-44 15-85 33-67 

9 .75-20 EB (C. O. E.) 58-42 16-84 30-70 
EQ (Conventional) 51-49 13-87 28-72 

CH (C. O. E.) 59-41 16-84 34-66 * 

BM (Conventional) 55-45 15-85 31-69* 

9 .75-22 CH (C. O. E.) 59-41 16-84 33-67* 
BM (Conventional) 55-45 15-85 29-71* 

CJ (C. O. E.) 58-42 16-84 33-67* 
BX (Conventional) 53-47 16-84 31-69* 

10 .50-20 CH (C. O. E.) 59-41 16-84 32-68 
BM (Conventional) 55-45 15-85 28-72 

10 .50—22 CJ (C. O. E.) 57-43 16-84 30-70 
BX (Conventional) 52-48 16-84 29-71* 

10 . 50-24 Csi (CC. 0.2.) 57-43 16-84 30-70 
BX (Conventional) 52-48 16-84 29-71* 
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would warrant their present use for truck investigation and 
particularly in this field, since driver comfort spells the ability to 
do more and better work and the elimination of accident haz- 
ards due to fatigue. Certain perishable commodities are sen- 
sitive to their treatment in transit; consequently good riding 
qualities will insure revenue from this exclusive field. 


Weight Distribution 


The ideal static weight distribution on C.O.E. trucks is 
naturally 33 1/3 per cent tront and 66 2/3 per cent rear. Prac- 
tically all concerned are agreed on this point, and the body and 
payload component of the gross has been indicated to me by 
some manufacturers as shown in Table 7. It is interesting to 
note that the previous unanimity of weight distribution does 


Table 9— Per Cent Gross Weight Distribution With 
Different Tire Sizes (In Order of Tire Size Increase) 


Gross Vehicle 


Tire Size Chassis Weight Body and Load Weight 
EC EM EC EM EC <M 
7 .50-20 66-34 52-48 16-84 13-87 41-59 3466 
8 .25-20 65-35 51-49 16-84 13-87 37-63 31-69 
9 .00-20 65-35 51-49 16-84 13-87 34-66 28-72 
9 .75-20 50-50 13-87 26-74 
EB EQ EB EQ EB EQ 
8 .25-20 5842 51-49 16-84 13-87 36-04 «31-69 
9 .00-20 5842 51-49 16-84 13-87 33-67 28-72 
9 .75-20 5842 50-50 16-84 13-87 30-70 25-75 
CH BM CH BM CH BM 
9 .QO0-20 63-37 56-44 16-84 15-85 39-61 33-67 
9 .75-20 59-41 55-45 16-84 15-85 34-66 31-69 
9 .75-22 59-41 55-45 16-84 15-85 33-67 29-71 
10 .50-20 59-41 55-45 16-84 15-85 32-68 28-72 
CJ BX CJ BX CJ BX 
9 .75-22 58-42 53-47 16-84 16-84 33-67 31-69 
10 .50-22 57-43 52-48 16-84 16-84 30-70 29-71 
10 .50-24 57-43 52-48 16-84 16-84 30-70 29-71 


not hold in the conventional truck by these same makers but 
shows a variation, though very slight. 

It is desirable, when making a study of weight distribution, 
to compare the various models with all their optional tire sizes 
and to use actual figures as distinct from any theoretical or 
“advertised” set-up. I am indebted to the Mack International 
Motor Truck Corp. for the data given in Table 8 based on 
actual weights. It will be observed that there is an appreciabl 
variation from the ideal distribution of 33 1/3 per cent and 
66 2/3 per cent for the C.O.E., and 30 per cent-7o per cent for 
the corresponding conventional model. The gross weight dis 
tribution approximates the ideal in practically but one tire size 
for each model, which is noted by the asterisk in the table. It 
is obvious that it would be impossible, using the same wheel 
bases and the cab-to-axle dimensions with different tire sizes, 
to have the gross-vehicle-weight distribution remain constant. 
This condition is apparent when it is considered that the only 
distribution which remains uniform regardless of loading is 
body and load distribution, the chassis weight distribution 
varying according to the weight of the tire equipment. 

Table 9 shows the preceding information in a different form 
bringing out the progressive decrease in the proportion of 
front chassis weight as the tire size increases. Conversely the 
gross vehicle weight on the rear tires increases with the tire 
size. With these variations it is seen that the under-tired chassis 
is always front-heavy, and the over-tired chassis, rear-heavy. 

I am indebted to the Studebaker Corp. for the data shown in 
Table 10 covering its 14- and 2-ton models, both conventional 
and C.O.E. A 25-75 per cent average is aimed at for the C.O.E. 
weight distribution, and the table shows the influence of varia 
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Fig. 14—General Motors Chassis with Engine Inclined 
18 Deg. from the Vertical 
Fig. 15 - Montpelier Conversion of Conventional Chassis 


to C.0.E. 


Fig. 16-Dearborn Conversion of Ford Truck — Regular 
Cab is Moved Ahead 


tions in wheelbase. Similar variations in the corresponding 
conventional models also are given. 


Conversions 

Interesting cabs with the steering gear and pedals moved 
forward have been developed which are applicable to various 
standard light trucks such as Ford, Chevrolet, Dodge, Interna- 
tional Harvester, and soon. The Montpelier shown in Fig. 15, 
a C-type front-end, extends the body sides down to the running- 
board line. On the 131'4-in. wheelbase chassis, the C. A. di- 
mension is approximately 84 in., permitting the use of a 12-ft. 
body. Ona 157-in. wheelbase the C. A. dimension of 110 in. 
permits the use of a 15-ft. body. The sill and under structure 
is largely of steel construction, and the cab structure is secured 
to it. Because of the rearrangement in the load distribution 
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Table 10- Front-Rear Weight Distribution in 
Studebaker Models 





Per Cent 


Per Cent 

Model Gross Weight Body and Load 
Type Symbol Front Rear Front Rear 
1%-Ton J15M-101 W.B. 22.8 772.2 2.5 97.5 
C. O. E.* 138 26.5 73.5 7.0 93.0 
162 28.7 71.3 9.6 90.4 
14%-Ton J15-138 W. B. 21.0 79.0 2.2 97.8 
Conventional * 162 24.0 76.0 5.5 94.5 
2-Ton J20M-101 W.B. 21.0 79.0 2.5 97.5 
C. O. E.t 138 25.0 75.0 7.0 93.0 
162 27.0 73.0 9.7 90.3 
2-Ton J20—138 W. B. 19.5 80.5 22 97.8 
Conventional ¢ 162 22.0 78.0 5.5 94.5 
180 22.0 78.0 5.0 95.0 





* 11,500 Ib. Gross Rating. 
¢t 14,000 Ib. Gross Rating. 





over the original, new front axles, springs, and steering gears 
of greater capacity replace the standard. 

The Dearborn conversion unit shown in Fig. 16, with A-type 
front, utilizes a standard chassis and the original cab is moved 
forward and supported on a separate steel sub-frame. A short 
hood finishes off the front end. It is tilted easily forward giving 
access to the radiator, battery, air-cleaner, fan belt, and water 


pump. The engine hood within the cab makes it possible to 
reach readily the carburetor, fuel pump and generator. The 
relative position of all controls (pedals, accelerator, steering 
gear, and dash controls) remain as in the original vehicle. A 
remote-control gear-shift control is supplied. With a C. A. 
dimension of 82.2 in. for the 131!4-in. wheelbase chassis, a 
16-ft. body is recommended by Transportation Engineers and 
with 107.7 in. C. A. dimension on the 157-in. wheelbase, it ap- 
proves the use of a 16-ft. body. For tractor use, the 1314-in. 
wheelbase chassis is used and the rear axle is moved ahead 
194 in. 
Conclusion 

The C.O.E. truck is fitted ideally to many applications. There 
is no doubt that its appeal when first introduced, together with 
the enthusiasm it aroused, brought about some misapplications 
and unsound practices. These practices already have been 
recognized clearly. As in any new endeavor, it is natural that 
such “growing pains” should have been experienced during 
the early evolutionary stages. All recognize that the C.O.E. 
design is one of the many essential forms of truck needed to 
fill the requirements of present-day transportation which has 
now grown so large that it is best served by specialization for 
particular operations. It seems fitting, in closing this paper to 
pay tribute to a worthy and distinct pioneer in this field — The 
Autocar Co. 





One Year's Lubrication Experience with Hypoids 


LY pxhorqgeaige design is not at all new although many 
outside the industry seem not to know this. Volumi- 
nous and thoroughly reliable lubrication data have been 
accumulated during the past dozen years. Long since has 
this design passed its period of infancy, attended by the 
standard diseases — gas pains, cholera infantum, and the cut- 
ting of new teeth of just the right geometry. The hypoid 
design has arrived at well-advanced middle age; hair grayed 
at the temples and slightly bald. In its face are character 
lines, there as a result of many campaigns, intensive discus- 
sions, and many differences of opinion. Its employment in 
the low-price, large-volume brackets of motor car manufac- 
ture is new, however, and introduces some important lubrica- 
tion aspects. 

How much trouble has been encountered in lubricating 
hypoids? Have there been many failures? The answer is 
simple — virtually none at all where approved hypoid lubri- 
cants have been used. One large motor-car company makes a 
practice of numbering their troubles according to volume. 
Axle trouble previously fell within the first ten complaints. 
Since its adoption of hypoid equipment, axle difficulties have 
sunk below the necessity for observation. In other words, the 
batting average of this design as a source of trouble is at pres- 
ent very low. 

The program of manufacture and original factory lubrica- 
tion of this equipment was carried out with ultra care and 
accuracy, hence the good results. It is fair to say that the 
motor companies fully realized the dangers of such a radical 
change in equipment and lubrication practice, and acted with 
corresponding care. Epidemics of trouble frequently result 
from carelessness or complacency. Neither was present in this 
program. Secondly, the oil industry did an honorable-mention 
job in the celerity with which they attained world distribution 
of suitable lubricants for this axle. 

It is almost literally true that, in the fall of ’36 there were 
no hypoid lubricants universally available to the public. By 
the early summer of °37 there were approximately 200 ap- 


proved brands on the market in the United States. The 
material also was in adequate distribution throughout the 
entire civilized world, with the exception of Russia. The 
writer sincerely feels that both industries may rightfully con- 
gratulate themselves on the efficient completion of their joint 
program up to date. May we all relax now, content with our 
work, and go fishing? The writer believes not. There are 
danger factors for the future which should be studied care- 
fully. 

The public are not gear-lubricant conscious. This state- 
ment is in reality only too true. It is inevitably so through 
economic necessity. There is sufficient volume of business in 
motor oil, gasoline, tooth powder, soap, electric refrigeration, 
and halitosis, to promote public consciousness. No one has 
ever succeeded in promoting a national brand of darning 
needles. Gear lubricants in point of volume are the darning 
needles of the oil industry. Here lies a large part of the 
danger. Pigs is pigs, and gear dope is gear dope, as far as the 
public is concerned. Very little distinction between one kind 
or another has ever existed in the public mind. 

It should be realized keenly further that lubrication control 
is much more difficult among the rank and file of the public 
who purchase low-priced automobiles than in the higher- 
priced category. It is notable that the hypoid has previously 
been pretty well confined to relatively high-priced cars. The 
unorthodox feature of the hypoid is, of course, that it requires 
an extraordinarily powerful lubricant for safe lubrication. This 
tremendous fact should be realized thoroughly by the entire 
petroleum industry. In reality it is the first time a lubrication 
requirement of such fine discrimination has existed in motor- 
car design. 

Excerpt from the paper: “Observations on One Year's Lu- 
brication Experience with Hypoids in the Low-Price Brackets, 
and Related Commentaries,” by R. K. Floyd, president, Frank 
Harris Floyd, Inc., presented at the Fuels and Lubricants 
National Regional Meeting of the Society, Tulsa, Okla., Sept. 
30, 1937. 








Design of Cowlings for A1r-Coole 


Aircraft Engines 


By Donald H. Wood 


Aeronautical Engineer, National Advisory Committee for Aeronautics 


ECENT work on cowlings for air-cooled en- 

gines has been characterized by the correla- 
tion of the cooling function of the cowl with the 
drag-reducing function into a rational design pro- 
cedure, whereas earlier work was devoted largely 
to drag reduction and this was a_ cut-and-try 
proceeding. 


The fundamental relations between the pres- 
sures and velocities of the external and internal 
air flows are discussed here in their relation to the 
quantity of air available for cooling and the 
effect on drag. 


Experimental results are outlined, and a design 
procedure is indicated. It is pointed out that cer- 
tain factors must be determined by the engine 
manufacturers in order that a rational design of 
cowl may be laid out. 


The shape of the cowling nose is not critical, 
and the part of the drag that is subject to control 
is determined by the air flow out the cowl exit. 
For an efficient cowling and for control of the air 
flow, the exit is the important part. A procedure 
is given for designing an efficient skirt and inner 
cowl which form the exit. 


The propeller has an important effect on the 
flow at low air speeds, but, in general, is insuff- 
cient to provide the necessary flow of air required 
for cooling on the ground. A new type of cowling 
providing more flow in this condition is discussed. 


_ Finally, the in-line air-cooled engine is men- 
tioned. The cooling problem here is shown to de- 
pend on air-flow conditions differing considerably 
from those of the radial engine. Economical cool- 
ing is dependent on the reduction of internal 
losses, particularly the large turning loss at the 
entering side of the engine cylinders. 


—_— __ — 
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HE major purpose of a cowling installation on an air- 

plane engine is to reduce the drag, or resistance. It is 

not surprising, then, that the greater part of the energies 
expended on engine cowlings has been devoted to drag reduc- 
tion. When it is considered that the engine, if of the air-cooled 
type, has to be cooled by air flow through the cowl, it becomes 
of equal importance to consider the cooling problem. Indeed 
the two parts, drag and cooling, must be taken together in any 
rational analysis. This combination was not so necessary at 
the time of the introduction of cowlings with the low horse- 
powers then available; but, with several times the power being 
developed in practically the same frontal area, a study of cool- 
ing became necessary. 

One of the first reactions upon beginning a study of cooling 
was that the large volume of air passing through the cowl 
was doing no cooling because it did not come into contact with 
the hot surfaces but was using up a great amount of energy 
because of the resistance that it encountered. Little could be 
done to relieve the situation until the introduction of inter- 
cylinder baffles, which provided a powerful addition in that 
the air was directed where needed, the amount required was 
greatly reduced (of the order of 1/9), and better cooling was 
obtained both in lower maxima and better distribution of 
temperatures. This result is in contrast to many cowling in- 
stallations without baffles in which higher temperatures were 
observed after the cowl was in place. 

It is not too much to say that the baffles made a .cowled 
engine cool. At present, a cowling without the auxiliary of 
baffles is scarcely worth serious consideration. Even though a 
cowl may be satisfactory without baffles, it will most certainly 
be better with them. The only unbaffled designs at all practi- 
cable are in the very low-power installations, where it is to be 
doubted whether a cowling is even worth while. 

It is surprising to note, post facto, that cowling design pro- 
ceeded for a long time as a cut-and-try process. There have 
not been reported in engineering literature any attempts to 
find the fundamental factors involved in the problem, which 
must always precede the development of the rational design 
procedure that is the final end in view. 

The most recent studies, by the N.A.C.A. at least, have 
been concerned primarily with these fundamentals and they 
lead, with remarkable directness, to a design procedure. It is, 
therefore, the purpose here to discuss this recent work in an 
attempt to clear up some of the mooted points. It is hoped 





[This paper was presented at the National Aircraft Production Meeting 


of the Society, Los Angeles, Calif., Oct. 7, 1937.] 
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Fig. 1- N.A.C.A. Cowling — Definition of Terms 


that many questions that may be in the minds of those con 
cerned with cowling problems may be answered and that im 
provements in design may résult from a better understanding 
of the cowling problem. Finally, the question of future work 
is discussed because no one would be so bold as to ascribe any 
particular degree of finality to the present state of the art. 


The Cowling Problem 


The basic idea in mind when cowlings first were introduced 
was to cover up the exceedingly irregular contours of the 
engine with a smooth shape, thereby reducing the resistance 
and yet providing openings for the entrance and exit of air for 
cooling. 

The cowl takes the well-known form shown in Fig. 1. The 
flow of air divides at the front, a portion passing inside for 
cooling and the remainder flowing over the outside; the inside 
flow returns and mixes with the outside flow at the exit. The 
technical problem is, on the one hand, to determine suitable 
shapes for the nose that will allow the flow to divide without 
breaking away from the surface and, on the other hand, to 
arrange the exit so that the internal flow can return to the 
outside without serious disturbance at that point and behind 
it. The solution of the problem is circumscribed by the neces- 
sity of providing an internal flow of sufficient volume to cool 
the engine. 

The problem resolves itself into a determination of the 
pressures and velocities existing at various points in the system 
and the effect of changes in dimensions on these quantities. 
Fortunately the various phenomena seem to follow certain well- 
defined relations, which will now be stated. 


Flow Equation 
Referring to Fig. 1, at the front there is a pressure due to 

the velocity of motion of the airplane and at the exit there 
is a negative pressure due to the fact that the outside flow has 
not returned to free-air velocity. The total pressure available 
is then AP, which is the total head on the front less the 
velocity head at the exit. This pressure is, in turn, equal to the 
pressure drop across the cylinder baffle system (Ap) plus the 
static pressure at exit (Apo). 

AP = Ap + Ap, 
Otherwise expressed, if 47, is the total head at the front 


1 
AP = Hr, — Ap, = Ap +spV? 


The pressure Ape is the velocity head in the exit, 4e V2”, 
as the friction loss in the exit passage may be considered 
negligible. 

The flow equation is reduced to a non-dimensional form by 
dividing by q 


a + (1) 
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Calling the quantity of air owing inside O, then 


Q 
V2 =- - 
As 
where 2 is the area of the exit opening and, then 
] sad 
pV? 


2 = ( Q , Ps 
q 7 _) a 


Conductivity 


In fluid Hows the velocity is known to be proportional to the 
square root of the pressure drop at ordinary velocities. For a 
given engine baffle system, radiator, or pipe, the volume of 
flow is proportional to the velocity and the area, 1. e., AV, and 
hence 

Q = VAp AV X Constant = Ap AVk 
The constant is analogous to an orifice coefficient, and allows 
for contraction, non-uniform velocity distribution, and friction. 

In the engine cowl system it is difficult to determine the 
area A in the free stream that is passing the flow into the cowl 
or the free area between the cylinder fins. It is more con- 
venient to express the area 4 as a fraction of the total cross- 
sectional area of the cowl F. The pressure Ap may be expressed 
in terms of the dynamic pressure, g. There results 


KF =k 
‘ A 

and Q=K — FV (3) 
q 


The constant K has been called “the conductivity of the en- 
gine.” Equation (3) is fundamental in the problem, as will 
be shown later. 


Equation (3) may be rearranged 


Ap - ( Q ) 
q \KFV 


Expression (2) may be changed to introduce A» in terms of 
the total cross-section, that is, 4g —= KoF 


(ay ) (er) 


The final form of the flow equation (1) is then 


AP Q 2 Q 2 ( Q ) ( 1 1 ) F 
—_—__- = —_—- - ———_— = —_—— — - —— 4 
q ( av) ( =v) FV Kk? * K? (4) 


The total pressure drop available is seen to be independent 
of the velocity and divides between the engine baffle system and 
the exit in inverse proportion to the relative conductivities of 
the engine and exit slot. 

With a given cowling and engine baffle system the cooling 
is proportional to the mass flow of air through the cowl (at 
constant temperature); that is, for a given cooling, gO must be 
constant. 

Hence peQ = K 4 FVp 

q 


ae 
= K - 


K Ap? plz /2 PF 


pQ = Ap"? p/2 « Constant (5) 


For constant cooling the product pAp must be constant at 
all air speeds and at constant density Ap must be constant. At 
altitude, for example, the temperature of the air will be lower 
and a correspondingly less mass of air will be required but Ap 
will be greater due to decreased ¢. Owing to the relatively 
wide temperature and density variations in practice, it is prob- 
ably better to neglect such changes in the basic design and 
provide for them by regulation of flow. 
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As ¢\p required is constant in a given case, it follows that 
some regulation of flow is necessary to avoid over- and under- 
cooling. From the flow Equation (4) it is seen that this pur 
pose is accomplished by altering the skirt conductivity K» 
(the skirt opening) to transfer a greater or less part of the 
total pressure drop to the cylinder baffle system. This alteration 
may be by the use of cowl, flaps, or other area-changing 
devices. 

Pumping Efficiency 

The foregoing constitutes the basic picture of the N.A.C.A. 
cowling. As far as its internal characteristics are concerned, 
it is essentially a pump operating on a pressure difference of 
about 1 g to 1.3 q, the exit slot, by variation in size, constituting 
a valve for flow regulation. It remains to establish the energy 
characteristics of this pump in their relation to the drag of the 
cowling. 

The useful work done by the air passing through is equal 
to the product of the quantity of air and the pressure drop 
across the cylinder and baffles, that is, OAp. If the cowling 
exit slot is closed completely, no air flows through, but some 
changes in flow around the nose may occur due to backing up 
of the pressure inside. Some basic shape is, therefore, indicated 
for comparison. It might be considered that a streamline form 
should be used to give this ideal case. All practical cowls being 
flat on the front, however, a nose closed by a flat plate has been 
used as a basic shape for comparison. The drag of this shape 
is called D,, and the drag of any other shape with air flow, D. 
The added work due to the change of shape and air flow is 


then (D — D,)V. The pumping efficiency is then 
QAp 
, 6 
™” ~ (D— DV ” 


This efficiency is not a true efficiency in the commonly used 
sense and may assume values over 100 per cent because of the 
arbitrary choice of the shape for D,. Its usefulness lies in the 
fact that the relative merits of various cowls may be assessed in 
a simple manner, as will appear later. 

It is convenient to represent the drag in coefficient form. 
Introducing coefficients, 


. | ap 
Q=K FV 3 
.; - 
A 1/2 
QAp = K (- : ) FV Ap 
q 
and 
Ap 1/2 — 
( +) F V Ap 7 
— q 7 ( Ap ¥ 1 (7) 
iz ——— oe _—_ ar _. _ ¢) 
(Cp — C D,) q Fy q Cp — Co, 


The equations (3), (5), and (6) or (7) constitute the funda- 
mental relations among the quantities involved in the cowling 
problem. They are set forth in greater detail in a published 
report’ which is recommended for careful study. 


Experimental Results 


The fundamental equations expressing the relation between 
the variables hav ing been established, experiments are required 
to determine the constants of various possible arrangements. 
The experiments reported in N.A.C.A. report 592! yield the 
required information. 

The pressure Ap is determined by measuring the total head 
in front of the engine cylinders {p;) and the static pressure in 
the space behind the baffles (p,). The velocity here is very 
low and the \ elocity head small, Ap = py — p,. The quantity 

See N.A.C.A 


N A.C A Cy w 
W. Stickle 


Technical Report No. 592, 1937: 
ings,’” by Theodore Theodorsen, M. J. 


“Full-Scale Tests of 
Brevoort, and George 
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O is most conveniently determined by a survey of velocity 
across the exit slot. Here the velocity is high enough to give 
reliable readings on a manometer. The constant K is deter- 
mined from Ap and O by Equation (3). The drag (D), which 
may be measured simultaneously, and the drag (D,) of the 
closed basic shape previously found from Equation (6), to- 
gether with the values of O and Ap, determine the pumping 
efficiency. At the same time, certain temperature measurements 
are made for later use in determining the relative cooling of 
various cowling arrangements. 

The foregoing factors have been determined for a large 
number of arrangements.! In order to show certain features 
of these results, it is convenient to plot the pressure drop across 
the cylinder baffle system (Ap/q) against the drag coefficient 
for constant values of the engine conductivity, K. The con- 
ductivity is largely determined by the engine-cylinder fins and 
the inter-cylinder baffles. In the tests reported, several values 
of the conductivity were produced by altering the baffle ar- 
rangements with a given engine-cylinder design. In general, 
the conductivity will be different for different designs of cyl- 
inder, even with the tightest baffles. Before the design of a 
cowling can proceed, it is necessary to determine the conduc- 
tivity for the particular engine and baffle arrangement and the 
pressure drop or the quantity of air required for proper cooling. 
This determination is logically a duty of the engine manu- 


tacturer. 

The plot of Fig. 2 shows the values of the drag coefficient 
as a function of the pressure drop for two conductivities and 
for two sizes of the engine nacelle behind the cowling-exit 
slot. The spots plotted represent most of the forms tested and 
tabulated in Report No. 592.’ A few of the shapes are indicated 
in Fig. 3. Where several points with the same number are 
indicated, the skirt was cut off to give different openings and 
pressure drops. 

It is to be noted that, regardless of the shape of the nose, 
except the nose on cowl 5, the results for a given conductivity 
follow close to a single line, passing through zero at the drag 
coefficient corresponding to the closed exit slot. The pressure 
drop is seen to be a function of the exit opening. 
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Fig. 2- Pressure Drop, Pump Efficiency and Drag 
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Lines of K(Ap/q)°/? also have been drawn in on the plot. 
In accordance with the definition of the pumping efficiency, 
these lines pass through zero at the drag coefficient Cp = 0.1115 
corresponding to the closed basic shape. A vertical line is 
drawn through this point and the pumping efficiency at any 
value of Ap/q is the ratio of the horizontal intercepts (a/b). 
For the smaller conductivity K = 0.0424, the efficiency is about 
50 per cent at Ap/gq = 1 and remains close to this value to 
low values of Ap/q, finally becoming zero, of course, at zero 
Ap/q. For K = 0.0909 the efficiency is nearly 100 per cent. At 
values of Ap/q greater than 1, the pumping efficiency falls off 
to low values. The large nacelle, providing a better exit form, 
shows higher efficiency. 

It will be noted that, whereas the original data show some 
variations of pumping efficiency, the points are all near enough 
to the line so that, for practical purposes, a single value may 
be used for a large range of pressure drops. This result comes 
about because the cooling drag with which the pumping 
efficiency deals is only a part of the total drag. At a Ap/q of 
1.0, a t per cent change in Mp, causes only 1/3 per cent change 
in drag and, at Ap/q = 0.3, a 1 per cent change in 7, causes 
only 1/6 per cent change in drag. To be strictly correct, how- 


4 
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Fig. 3-Cowling Forms 


ever, each particular point has a unique value of pumping 
efficiency owing to the fact that, if the skirt opening is changed 
purely by changing its angle, there is a corresponding change 
in the pumping efficiency. The widest departures are for 
Cowls 1 and 8, and the skirt on these cowls must be classed as 
poor. By a suitable design, however, it should be possible to 
retain about the same efficiency for all pressure drops. A 
method by which this result may be accomplished will be 
indicated later. The drag may, in the majority of cases, be read 
from the curve and the pumping efficiency need not be calcu- 
lated. Its fundamental importance, however, must not be lost 
sight of. 

The variation of Ap/gq with exit opening is clearly indicated 
by comparing the curves with the shapes in Fig. 3. Small 
openings produce a small pressure, and large openings, a 
greater pressure. It is noted that little pressure is gained above 
Ap/q = 1.15 (maximum, 1.24), and this gain at the expense 
of a great increase in drag. The variation in Ap/q encountered 
in a typical problem is illustrated by the following example: 

For an engine with Wasp “G” cylinders and tight baffles 
(K = 0.042), tests indicate that a pressure drop of 2.6 in. of 
water is sufficient to hold the temperature rise of the hottest 
point to 400 deg. fahr. at standard sea-level density and tem 


perature (9 = 0.002378, t = 59 deg. fahr.). 
Then Ap = 2.6 X 5.2 = 13.5 lb. per sq. ft. Assume an air- 
plane with a high speed of 200 m.p.h. Then 
Ap 13.5 
—_— - = 0.132 
q 102.3 


is required and the exit opening may be made correspondingly 


small. It is now of interest to see at what speed the same 
cooling could be obtained with the maximum pressure avail- 


able (Ap/q = 1.24). 
- 13.8 
Now a 
q 
Dee 
and q = - = 10.9 
24 
This corresponds to 
2q 2x 10.9 


= 95.7 ft. per sec. 


V = = 4 ——— 
Vi, Y0.002378 
= 65.2 m.p.h. 


The best climbing speed is normally about 60 per cent of the 
high speed or, in this case, r20 m.p.h. The cooling in full- 
throttle climb is usually the most critical for land planes and 
it is seen that the cooling is adequate to well below this speed. 
In fact, at 120 m.p.h., q = 36.8 lb. per sq. ft., the Ap/q required 


13.5 ” 
is only —— = 0.367. 

" 36.8 
The drag added by the increase in pressure drop begins to 
be disproportionately large at a value of Ap/q of about 1.15. 
The drag coefficient here is Cp = 0.233. The speed corre- 
sponding is 





. ae ae 
V = 200 Vins x 1023 = 67.7 m.p.h. 
1.15 X 102.3 
, 0.475 ‘ , 
Thus, the drag becomes a 2.04 times for a reduction 


: : 65.2 a 
of speed for adequate cooling of 1 — —-— = 0.037 or25 


67.7 
m.p.h., certainly very poor. 

The foregoing results indicate adequate cooling at quite low 
speeds. If K is 0.06, corresponding to standard baffles (Ap/q = 
1.15, Ap = 24.5 lb. per sq. ft.), the minimum speed for ade- 
quate cooling is 91 m.p.h.; and, if K is 0.09, corresponding to 
very loose baffles (Ap/q = 1.15, Ap = 28 lb. per sq. ft.), the 
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The 
advantage of tight baffling is very evident. The same effects 
are in evidence at high speeds, but here the small drag increase, 
due to the internal flow, reduces the advantages; although, 
even at 200 m.p.h., a reduction of 10 per cent in the nacelle 
drag is attendant upon the use of tight instead of loose baffles. 


minimum speed is 105 m.p.h. for the example engine. 


Cowl Flaps 


The small pressure increase with large exit openings has 
been used as an argument against cowl flaps. The part of the 
curve above Ap/q = 1.19 in Fig. 2 corresponds entirely to 
cowls with the trailing edges definitely turned outward, which 
pictures of installations with cowl flaps always seem to indi- 
cate. It is to be noted that, in the cowls discussed here, the 
skirt edge is always outside the nacelle line behind it, whereas 
in many installations the cowling edge and nacelle are practi- 
cally in line, with flap neutral. This fact constitutes a different 
design of exit slot, and it is observed that pressure drops corre- 
sponding to the present values with a straight skirt were ob- 
tained by Beisel with the flap pulled in somewhat.* The im- 
portant fact is not that the flaps go out but that they can be 
moved in and out, providing a control. The circumstance that 
they appear to be out is only an indication of one position in 
their range, and this position is where they operate on the 
ground and at low speeds in the air. When the practical ques- 
tions involved in the design of a simple, light mechanism for 
control. of the exit area are considered, it is apparent that the 
cowl flap is a reasonable solution consistent with the demands 
made upon it. The fact that the efficiency is poor in the extreme 
outward positions is secondary. 


Analysis of Drag Components 


It is apparent from the preceding remarks that the drag of 
the completely cowled nacelle may be considered to be made 
up of the drag of a basic shape with no internal air flow and 
an added drag depe nding in magnitude on the pressure drop 
through the engine or, what amounts to the same thing in a 
given case, on the quantity of air flowing through. The skirt 
opening determines this quantity, and the exit design deter- 
mines the efficiency with which the flow occurs, and hence the 
added drag. Although changing the nose shape undoubtedly 
is responsible for some small variations, their effect is evidently 
very smal] and only shows departure from the main trend in 
a few and these always ar 


cases, e poorer than the general run. 


The well-rounded nose seems to yield the best results, and 
there is little to be gained by minor changes in this part of the 
cowl. It is also shane that the opening should be as large as 
possible consistent with nose rounding. 

The final operable cowling represents a considerable depar 
ture from th 


e shape that would be used if merely a housing 
had to be 


it is of interest to see just 
how much is being paid in drag in departing from a streamline 
form apart from the drag due to internal air how. Fig. 4 pro 
vides a comparison representing the various steps from the 
streamline nacelle to an operable cowled nacelle. 
line form has a drag coefficient of Cp = 0.0861 under the same 
conditions as the other tests discussed here. When the nose is 
made flat, the coefficient becomes Cp = 0.1115, an increase of 
29.5 per cent; when the nose is opened the coefficient is Cp = 
0.1193, a further increase of 9 per cent or a total of 38.5 per 
cent. In these three cases there is really no internal pressure 
difference, and the plotting indicated is mere illustrative. 
When the skirt is opened but with air flow prevented by an 
internal plate, there is a pressure difference developed; but the 
resulting drag is attributable to the distortion of shape by the 


_—_.. 


provided for the engine; 


The stream 


*See Journal of the 
“Why Use Ci 


Aeronautical Sciences, 


Rex B. Beisel. 
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Fig. 4— Effect of Nose, Exit Slot, and Air Flow on Drag 


skirt opening, there being no internal flow. The added drag 
is small, becoming only 2.5 per cent at Ap/q = 1.2. Finally, 
the line for the operable cowl with K = 0.0424 is repeated from 
Fig. 3. It is seen that, at low pressure drops (high speed), the 
internal air flow is responsible for only a small part of the cowl 
drag; whereas, at high pressure drops, it is chargeable with 
50 per cent or more of the drag. Even here the energy required 
is not large. 
For example, using data from the previous example and the 

following: 

52 in. PF 
550 hp. 


Engine diameter = 
Engine power = 


I 


14.7 sq. ft. 


Ap : 
Case 1 (200 m.p.h.) = 0.132; Cp = 0.122; q = 102.3 
q 
Ap : - 
Case 2.— - 68 m.p.h.) = 1.155 Cp = 0.233;¢ = 11.8 
q 
y ; AC pqFV 
Power required due to internal cooling flow = —50 —— 
55 
_ —- 293.5 
Case 1.— (0.122 — 0.1193) 102.3 x 14.7 X ——— = 2.16 hp. 
550 
__ 99.7 ie 
Case 2.— (0.233 — 0.1193) 11.8 X 14.7 X = = 3.56 hp. 
ood 
As a percentage of the engine power these become 
2: 
Case 1 —— X 100 = 0.39 per cent 
550 
: 3.56 y 
Case 2.— SEO < 100 = 0.65 per cent 
3D0 


The power required for maintaining cooling is thus quite 
small, but it must be remembered that, in the cases cited, the 
flow was kept at Ap = 13.5 lb. per sq. ft. by skirt-opening 
adjustment. Were it sufficient to cool in climb at 120 m.p.h. 
(Ap/q = 0.367; Cp = 0.130), the power for cooling would 


, 176 1.85 
14.7 4 550 — 





be (0.130 — 0.1193) 36.8 X 


4 


1.85 hp. or 


< 100 = 0.34 per cent of the engine power. If the cowl is not 
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adjusted, the Ap, q remains the same and, at 200 m.p.h., the 


power for cooling is 
293.5 
(0.130 — 0.1193) 102.3 x 14.7 x — = 8.6 hp. 


coe ae 
8.6 hp. which is —— 100 = 1.6 
550 





oe 200\* 
or simply 1.85 X (=) = 
120 


per cent of the engine power. 

This value becomes 5.4 per cent at 300 m.p.h. The impor- 
tance of controlling the air flow, particularly at high speed, 
can not be overstressed. This result is of even greater impor- 
tance than may appear from the examples. These examples 
were worked out for the tightest baffles (K = 0.042), and 
hence most efficient cooling. With looser baffling or deeper 
finning, K increases, and the power required for cooling may be 
greater even at the best conditions. It is not quite proportional 
to the conductivity because the pumping efficiency is greater at 
higher values of K. In the last case cited previously, if K is 
0.06, the Ap/q required in climb is 0.666, and Cp = 0.153. 
The percentage of power used in cooling is 1.1 per cent com- 


pared with 0.34 per cent for K = 0.042. If the cowl is not 

adjusted at 200 m.p.h., the percentage of power for cooling is 
200 , 

1.1 xX =) = 5.3 per cent compared with 1.6 per cent. 


At higher values of K, such as occur with the larger two-row 
engines, wherein K may reach 0.15 or more, the control of the 
flow can not be foregone unless the purpose of the cowl is to be 
largely defeated. 

A nice question is raised as to what constitutes the power 
required for cooling. It may be argued that the distortions of 
the streamline shape are, in fact, brought about by the necessity 
of cooling and, accordingly, the whole drag above that of the 
streamline form is chargeable to cooling. It may be stated with 
equal force that, if the engine merely has to be housed, which 
is all the streamline form can do, the sensible thing to do is to 
house it in the wing. Hence, the whole nacelle drag is charge- 
able to cooling. Other variations on this theme are noted from 
time to time. It is really of small moment what is defined as 
cooling power so long as it is defined clearly whenever dis- 
cussed. However, there is a certain advantage in having a 
standard. The method given here is recommended for con- 
sideration because it speaks of the actual power due to internal 
(cooling ) air flow as a separate entity and, at the same time, 
recognizes the existence of other factors which produce drag 
and which must be included in any comparison with other types 
of engine installation. 


The Design of the Exit 


Much has been said of the exit. Its importance in securing 
an efficient cowling and as a control for the cooling air has 
been stressed, and the general conditions to be met have been 
indicated. There are, however, some design considerations that 
merit further discussion. 

The cooling air, having left the baffle exit, expands into the 
relatively large space behind the engine and slows down to a 
low velocity. It then has to accelerate out through the exit 
opening and enter the outside air stream. Owing to the low 
velocity inside, the inner cowl! does not have to be carried very 
far inside in order to be effective in guiding the air toward the 
exit. Its main purpose is to provide a uniformity and direction 
to the stream so that the air will not flow in an irregular way 
and, in leaving, will not impinge too sharply on the outside 
flow and produce large impact losses. 

The exit velocity assumes a wide range of values depending 
on the size of the exit opening and the quantity of air. When 
the opening is small and the exit velocity is high, it is impor- 
tant to get the air out nearly parallel to the external flow. With 


large openings and low velocity this result is not so important 
because any impact will be correspondingly weaker but, in 
general, the mixing of the streams should occur in an orderly 
manner and the attempt should be made to bring the streams 
together nearly parallel to each other under all conditions, 
Then, as the air which has passed out the exit proceeds along 
the cowl, it will be accelerated gradually to the velocity of Pea 
outside stream and, finally, the two streams practically will 
merge into one. 

A qualitative picture of desirable conditions is obtained if 
the boundary of the external flow is considered to be the back- 
ward prolongation of the skirt line and the boundaries of the 
internal flow are this line and the inner cowl. The 
should gradually approach each other as the air is 
in velocity. 


two lines 
Ine reasing 
It is fairly obvious that there should be no sharp 
breaks in the contours. The inner cow] and the inside of the 


skirt should be smooth and free of protuberances causing 


breakaway and blocking of flow. Exhaust collectors and other 
paraphernalia should not be placed directly in the exit. 
The most desirable conditions can not be tulfilled exactly 


throughout the complete range of operation in a given instal 
lation. But, if attention is directed to the condition where best 
performance is desired, the losses at other conditions will not 
be intolerable. The evidence points to a neglect of the exit 
design in the past when every cowling skirt was a tertile held 
for the shears and hammer. In the light of present knowledge 
the exit design can be improved greatly with a resulting in 
crease in cowling efficiency. Accordingly, a procedure that may 
be useful in this problem follows: At the design ondition 
there is known, or assumed, the air speed, V; the density, 9; 
the pressure drop required for safe cooling, Ap the 
tivity of the engine, K; and the engine dimensions. From 
Equation (3) the quantity of air, O, is calculated. The r 
quired exit area is then obtained from 
Equation (4). 
sure available is independent ot 


conduc 


solution ot the flow 
The flow equation indicates that the total pres- 
air speed and it might be 
assumed constant. However, examination of the available data 
indicates that the total pressure is not, in fact, constant under 
all conditions and there is some effect of the internal How. At 
low flows the total pressure is about 1 g and at the highest 
flows about 1.3 g. 


The following empirical formula seems to 


fit the results closely in most cases, 

AP an OP 

: 23 — 
This formula is applicable throughout the pressure range but 
excludes cases with the bent-in skirt (cowlings 1 and 8 in 
Fig. 3), which show poor efficiency and are to be avoided. 

The solution for Ky and K2F may be completed 

using the empirical formula of Equation (8) with the flow 
. ‘ ; . 4 Ap Q 
Equation (4), or alternately, V2 = V2 — and A» x 

p 2 
This equation for Vy results from combining Equations (1) 
and (8). 

The area, 42, is the minimum area measured from the end 
of the skirt perpendicular to the inner cowl. This area may be 
used either to fix the location of the end of the skirt with a 
given inner cowl or to fix a point of the inner cowl with a 
given skirt. For purposes of design layout the width giving 
the required area is calculated. The line of the skirt may be 
a.sumed parallel to the crankshaft for best results, but it may 
run out or run in slightly if the inner cowl is fixed by other 
considerations, that is, clearing auxiliaries, and so on. 

The next step is to establish another point on the inner cow! 
for the maximum diameter of the nacelle. This step involves 
making the area (called 43) between the prolongation of the 
skirt (the line dividing the flows previously discussed) and the 


~ 


es re 
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nacelle such that the velocity is the same as that outside. The 
outside velocity is, in general, undetermined but examination 
of pressure plots and surveys of velocity indicate that it is of the 
order of 1.1 times the free air velocity, V. This factor is prob- 
ably somewhat low for low speeds with propeller operating 
but, in the ordinary range, it is sufficiently accurate. If it were 
unity, the area would be 10 per cent larger, but the nacelle 
diameter would be changed only slightly. 
Q 
1.10 V 


The area is then 


or 
V2 
1.10 V 
The width giving this area is calculated, making use of the 
diameter of the flow line at the point opposite where the maxi 


A; 


mum diameter is to be. 

A smooth curve may now be drawn through the two points 
on the inner cowl fairing into the nacelle line. The cowling 
A che ck 


at other conditions will determine whether the design is satis 


design is thus completed for the assumed conditions. 


factory, recognizing that the areas must be altered at other 
speeds. It will be found that the nacelle and inner cowl diam 
eters will be different at the several speeds with a fixed skirt. 
It is impractical to alter these parts in flight and the flow change 
must be accomplished by changing the length or the angle of 
the skirt. Changing the length is probably better but not as 
practical as changing the angle. 

In order to show how the operations just described work 
out, a calculation has been made of a cowl for a 550-hp. engine, 
52 in. in diameter, with standard baffles, K 0.060. The com- 
putations have been made for various ie in standard air 
(¢ = 0.002378, Ap 24.5 lb. per sq. ft.) 


The shapes arrived 
5, and the pertinent results are given in 


at are indicated in Fig. 
the table following: 


Air Ap AP Inner cowl Maximum 


speed, . Ao, diameter at nacelle 
m.p.h. q q Ky sq. in. exit, in. diameter, in. 
90 1.19 [oe 333 473 45.9 50.5 
100 0.96 1.22 0.115 244 48.9 50.6 
150 0).42 1.10 0.048 101 50.8 51.1 
200 0.24 1.06 0.032 69 512 51.4 
250 0.15 1.04 0.025 53 51.4 §1.5 
300 0.11 1.02 0.020 43 51.5 51.6 


The figure has been drawn using the dimensions for the 
inner cowl and nacelle diameters calculated for the 100 m.p.h. 
speed with the required exit area obtained by varying the skirt 
length (solid lines) or by flaring the rear part of the long skirt 
(dotted lines). The table indicates the values calculated for 
the best conditions. It is seen that nacelle would be only 1 in. 
larger if designed for 300 m.p.h. instead of 100 m.p.h. Using 
the smaller diameter simply means that the flow runs farther 
along the nacelle before the velocities equalize. If the large 
diameter nacelle is used, the skirt lengths are correspondingly 
shortened or the flare increased. The small scale of the drawing 
does not show the differences as clearly as might be, however, 
particularly the small change in opening required from 200 to 
300 m.p.h. 


Effect of Propeller 


The discussion thus far has been confined to the cowling 
without propellers. As all applications have a propeller oper- 
ating immediately in front of the cowling, it is important to 





3See N.A.C.A. Technical Report No. 593, 1937: “Cooling of Airplane 
Engines at Low Air Speeds.” by Theodore Theodorsen, M. J. Brevoort, 
and George W. Stickle. 
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inquire into its effects. Indeed, it may be wondered why this 
investigation was not done at the outset, including the whole 
system in the inquiry from the start. The excuse is that the 
complication of the problem requires some simplification and 
also that the propeller plays a relatively minor role, as will 
appear shortly. 

It is well known that the propeller produces a thrust, which 
has as a reaction an increase in the momentum of the air pass- 
ing through its disc. Immediately behind the propeller there 
is an increase in pressure, which converts to a higher velocity 
(momentum) downstream. It may be expected that the pres- 
sure increase would produce additional pressure at the front 
of the cowl. Actually, the thrust is not uniformly distributed 
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Fig. 5—Example of Exit Design for Several Speeds 


over the propeller disc, being zero at the center, gradually 
rising to a maximum at about *% of the radius, and then falling 
rapidly to zero again at the edge. Furthermore, the hub occu- 
pies a considerable area near the center and commonly produces 
a negative thrust or drag. With the propeller operating, the 
front pressure is found to be less than without it, but the suc- 
tion at the exit is somewhat greater due to the increased velocity 
at this point which is passed by air coming from farther out on 
the propeller. The total pressure is then not much different 
with the propeller operating except at low velocities. 

The increase in momentum, or the thrust, is a function of 
the revolution speed, , and the forward speed, V’, and is com- 
monly given as a function of V/nD. The thrust or momentum 
is proportional to n* and so the pressure is also. The pressure 
coeflicient of the cowling may be expressed, therefore, as p/n” 
as a function of V/nD; but, to avoid the use of small decimals, 
Jap. . 

——— is found more convenient. 

n 
drop across the engine as before. 

The plot of Fig. 6 shows a typical set of results* for several 
settings of the propeller. It is noted that, over a considerable 
range at the higher values of V /nD, the curves are straight and 
the square root of the pressure drop is proportional to V/nD, 
that is, if the revolution speed is constant, Ap is proportional to 
V*, or to q, just as it was without a propeller. At lower speeds 
the pressure is relatively higher. This result is of considerable 
importance for cooling at low speeds. 

The cowlings tested were designed around a 550-hp., 52-in. 
diameter engine, and the ro-ft. diameter, three-blade propeller 


The value Ap is the pressure 
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is close to the size that would be required for this engine, 
geared 3:2, to turn the propeller at 1400 r.p.m., at full power. 
The Ap corresponding to an assumed velocity may be com- 
puted from the Ap/q for this cowling without a propeller. 
Inserting the assumed value of » = 1400/60 and D = 10, a 
value of V/nD corresponding to the velocity is calculated. 
This value of V/nD is plotted against the square root of the 
pressure Ap divided by 2 and the straight line is drawn through 
the point and zero and shown dotted on Fig. 6. Ap varies as 
q or V* so that \/Ap is a linear function of V or V/nD for 
constant . This line allows a comparison of the pressures 
available with and without propeller to be made for this par- 
ticular case. 

As the pressure coefficient without propeller is a linear func- 
tion of V/nD, a convenient method for locating the line for 


other conditions is to compute the value of V/nD and V4P 








for 100 m.p.h. n 
SS 
Ve -:100 X 60 _~—_—-8800 
ND 00 4 x D ND 
60 
Ap Ap ee ; . 
and Ap = — X qio = — X 25.57 (Ap;q from Fig. 2) 
qd q 
= 
a go MAP Fa5a7 
Le. 8. 
1100 N/60 N 
“Ap 1 
me 
q N 
Vv Ap 


Plotting the point against V/nDyo9 and drawing a 


n 
straight line through the point and zero give the line for com- 
parison at the new r.p.m. 

It is noted that in the cruising and high-speed range the effect 
of the propeller is to reduce the pressure slightly but, at low 
speeds, there is a much greater pressure available. For example, 








—— “Ap 
at V/nD = 0 (zero velocity) ve 0.201 at a 25-deg. blade 
. 
; i dia 14 
setting. If N = 1400, = _ — 23.35, we have 
60 
/ Ap / Ap 
- a Se in SE 
n 23.35 
J Ap = 4.68 Ap = 21.9 lb. per sq. ft. 


The engine under discussion has been shown to have cooled 
with Ap = 13.5 lb. per sq. ft. with tight baffles. There is, 
therefore, a good possibility that it would cool on the ground 
at full throttle. With standard baffles 4p = 24.5 lb. per sq. ft. 
so that it would not quite cool on the ground. With the pro- 
peller removed, the cooling is zero, of course. 

The importance of the propeller in ground-cooling is beyond 
question. With engines of higher conductivity the cooling will 
not be adequate, although the situation is not so bad as may 
be thought for, with better cylinder finning, the pressure drop 
required is less than for the subject engine even at a higher 
conductivity. In general, it may be said that the cooling of 
engines on the ground is not satisfactory and, although the 
propeller is very helpful, it can not make up for deficiencies in 
the engine. 

In this connection it is of interest to note that a propeller 
with auxiliary fan showed a value of vVep — 0.243, which 
0.243 e 
0.201 





2 
means a Ap available of ( ) = 1.46 times the preceding 


value or 
Ap = 21.9 X 1.46-= 32.0 lb. per sq. ft. 


VAp 


nm 


X 21.9 = 1.13 XK 21.9 = 





With a cowl flap the maximum 


0.214\? 
OO 
0.201 


obtained was 0.214 and 
- 24.8 lb. per sq. ft. 


The engine discussed here requires about Ap = 24.5 |b. per 
sq. ft. for cooling and is reported to cool on the ground with 
flaps open, as the preceding pressure calculation indicates that 
it should. The fan is even more effective but is not recom 
mended in its simple form because of a loss in net efficiency 
attending its use at high speeds when it is not needed. 

The estimates just made are not quite correct because ac- 
count was not taken of the ability of the engine to turn the 
propeller at the 25-deg. blade setting at the assumed value of 
1400 r.p.m. This correction requires a knowledge of the power 


rr - 
coefiicient of the propeller (ce ane -) . The data neces- 
pn§ Ds 
sary for the condition V/n D =0 have been plotted in 
' /Ap ; = 
Fig. 7 1 ee against /Cp. The point corresponding to 
n 


550 hp. at 1400 r.p.m. has been marked and it is noted that 
the engine can not turn the propeller at 1400 r.p.m. at a blade 
setting above about 21 deg. where the pressure coefficient is 
V Ap . 
——— = 0.195. 


The pressures calculated previously must, 
n 


0.195 
0.201 


sure 24.8 lb. per sq. ft. is then 23.4 lb. per sq. ft., and the cowl 
is on the borderline for ground-cooling. 


2 
therefore, be reduced in the ratio ( ) = 0.94, The pres- 


The pressure developed is greatest at the highest revolution 
speed that can be maintained and is, of course, dependent on 
the particular propeller used. The test for ground-cooling is 
one of the simplest, requiring only the running of the engine 
and notation of the temperatures and r.p.m. It is of interest to 
note that propellers having the blade sections carried in closer 
to the hub as airtoil sections are more effective than standard 
propellers with nearly circular sections for some distance out 
from the hub. In one comparable case the former gave 45 per 
cent higher pressure on the ground. The example given here 
is for the type of propeller with airfoil sections carried to the 
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hub. It is apparent then that with standard propellers the 
cooling will be inadequate. 

The pressures do not rise appreciably below a value of V/nD 
of 0.5, which corresponds to about 70 m.p.h. in the example. 
Although it is recognized that the full-throttle cooling at stand 
still is not critical, taxiing at low speeds is, and the cooling 
limitations hold for all operations on the ground. 


Pressures on the Nose 


An interesting sidelight on the effect of the propeller is given 
by the pressure distribution around the cowling nose shown in 
Fig. 8. The pressure distribution without propeller is also given 
for comparison. Note the very high positive pressure at the 
front at the low speeds. To say that Ap/q is of the order of 
1 g is rather wide of the mark here. At the lowest speed it is 
about 5.5 g. Indeed, if any pressure at all is developed at zero 
speed, Ap/q is infinite, which illustrates the inadequacy of 
Ap/q designation under these conditions. The gradual shift- 
ing forward of the point of zero pressure is noteworthy. Note, 
however, that this is not the point of zero velocity but rather 
where the velocity has the free-air velocity. The point of zero 

; 


<7 t @. 


i 


velocity (stagnation point) is where the pressure is 
Note that this point moves around to the outside and up the 
cowl nose at the low speeds. 


“Nose-Slot” Cowling 


The high negative pressure developed further back on the 
hose ranging from —2.0 to —6.0 q is of great interest. The 
existence of negative pressures of this magnitude: is what 
started the development of the “nose-slot” type of cowling.* 
The idea is that, if the exit could be located in the region of 
high negative pressure, a very much larger pressure drop could 
be made available and with large skirt conductivity, Ke, a 
large part of this pressure drop would be across the engine. 
It is evident at once that as soon as air flows into the negative 
pressure region the negative pressure will become less. Further 
more, the fact that the exit forms a jump in the cowl line causes 
a change in the pressure diagram. In the preliminary tests 
reported a maximum Ap/q of 2.73 was obtained with no air 
flow. At K = 0.04, Ap/q was 1.4. This result compares with 


‘See N A.C.A. Technical Report No. 595, 1937: ‘Full-Scale Tests of a 
New-Type N.A.C.A. Nose-Slot Cowling,” by Theodore Theodorsen, M. J. 
Brevoort, George W. Stickle, and M. N. Gough. 
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Ap/q = 1.24 for the ordinary cowl and indicates that the exit 

opening must be larger than it was in the test to make a larger 

part of the 2.73 q pressure available across the engine. With 

VOP = 0.28 
n 

- 0.046 in one case. This 


the propeller operating the pressure coefficient was - 
with no air flow and 0.18 with K 
=. 


n 


result compares with = 0.201 for the ordinary cowl. 


Additional experiments on this interesting type have been 
proceeding for some time. The design is very critical and all 
that can be said now is that there is some promise of improved 
cooling at low speeds. Further developments will be awaited 
with interest by designers of airplanes and engines. 


The Engine 


The discussion thus far has dealt with the engine as though 
it were a pipe or passage with some obstructions requiring a 
pressure to force air through it. It is now proposed to consider 
what actually occurs in the cylinder baffle system. 

It will be noted from Equation (3) that, if Ap/q = 1, K is 
the fraction of a column of free air having the diameter of the 
cowling that passes inside the cowl. As K is of the order of 
0.04 to 0.15, it follows that this fraction enters the cowl. At 
lower values of Ap/g a much smaller fraction enters. The area 
at the front of the cylinders is nearly the same as the total 
cowling area and, therefore, the small column of air that will 
enter spreads out and slows down to a low velocity and the 
pressure at the front of the cylinders is nearly 1 g. In the 
process of entering and slowing down, the air is observed to 
execute violent random movements in all directions, some 
spilling out over the nose at intervals. This motion, analogous 
to dumping buckets of water into a tub, is not subject to close 
analysis but is a very important feature of the cowl action and 
is responsible for the cooling on the front of the cylinders. 
This cooling is obtained without benefit of baffles, and it is 
found that the latter do not have to be carried ahead of a point 
a little back of the centerline of the cylinder. 

Upon entering the baffle-fin spaces, the air is speeded up to 
a high velocity because of the small area of the passages and, 
in passing around toward the rear, cools the rear part of the 
cylinders, finally leaves the cylinder at the gap in the baffles, 
and passes into the space behind and out the exit. The ar- 
rangement of the baffles has been the subject of extensive 
research. The trend has been toward closer-spaced and deeper 
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Fig. 9—Pressure Loss Through Cylinders and Baffles 


fins and tighter baffles. It is more than probable that the fin 
spacing and depth are tied up with the baffle arrangement, and 
the problem can best be solved by different combinations at 
various parts of the system. 

An important question in this problem is the distribution of 
the pressure losses and the temperatures around the cylinders. 
Fig. 9 gives some data obtained by measuring the total head 
at various points around a cylinder of the cowled engine by 
means of small impact tubes placed to read the total pressures. 
Curves are plotted for two conductivities obtained by moving 
the baffles and a third conductivity with baffles removed. There 
is evidently no loss back to the entrance to the baffles. Within 
the baffles there is a loss, but the most surprising thing is that 
only about one-third of the loss occurs in the cylinders and 
baffles, the remainder occurring at the baffle exit after the air 
has done all its useful work. This situation calls for some 
action for, if the loss could be recovered, the engine could be 
cooled with one-third the pressure drop and, therefore, one- 
third of the internal energy normally required. Any fraction 
that could be recovered would be valuable. 

Examination shows that the problem is one of mixing of the 
streams of air from the two sides of the cylinder and the slow- 
ing down of the streams. As the kinetic energy of a moving 
column of fluid varies as the square of the velocity, three- 
quarters of the energy is recovered by reducing to half velocity 
and 15/16 to quarter velocity. It is not worth while to search 
for the last bit. Some experiments®:® indicate that, by altering 
the baffle and providing an extension to the baffle to form a 





5 See N.A.C.A. Technical Report No. 511, 1935: “‘The Effect of Baffles on 
the Temperature Distribution and Heat-Transfer Coefficients of Finned Cyl- 
inders,”” by Oscar W. Schey and Vern G. Rollin. 

® See N.A.C.A. Teehnical Note to be published: “Energy Loss, Velocity 
Distribution, and Temperature Distribution for a Baffled Cylinder Model,” 
by Maurice J. Brevoort. 


be recovered with a practical arrangement. Study of the re- 
ports detailing these researches is recommended. 

The air-flow conditions around the cylinders together with 
the heat input determine the cylinder temperatures at various 
points. As engine manufacturers specify the limiting tempera- 
ture rather definitely, the crux of the cowling problem is to 
keep the temperatures below the limits. The manufacturer of 
the engine has to supply the finning and baffles to insure that 
the temperatures can be kept down in a reasonable cowling. 
Often the engine is supplied without baffles, and the grief of 
the cooling devolves on the airplane manufacturer. This situa 
tion is largely a thing of the past, for it is almost certain that 
the present state of performance could not have been attained 
without the close cooperation of engine and airplane con 
structors. 

Fig. 10 exhibits the distribution of temperature around the 
cylinder for the same cases as in Fig. 9, and for one additional 
case with a spinner on the propeller. It is noted that the baffles 
result in a great improvement in uniformity of temperatures 
and especially so in the case with a spinner. The latter, which 
has not been mentioned before, showed the highest efficiency 
of any cowling tested. The pressure drop is only about 85 per 
cent of that for the same cow] without spinner; yet the tem 
peratures are lower and more uniform. This result must be 
due to the covering up of the irregularly shaped, spinning form 
of the propeller hub, resulting in better flow and also somewhat 
higher propeller efficiency. 

The index temperature used as ordinate is the temperature 
of a heated cylinder on the engine supplied with a definite 
quantity of heat. The correlation with the actual engine is 
that, when tested with the same cowling and baffles, a temper 
ature rise of 73 deg. fahr. was indicated at a point in the reat 
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of the cylinder barrel when the hottest point on a cylinder-head 
of the actual engine had a rise of 400 deg. fahr. This result 
does not mean that 73 deg. fahr. is correct for all engines be- 
cause they may show quite different relative temperatures 
between head and barrel and even a different index tempera- 
ture at the same point on the barrel. The index temperature 
is merely a point of comparison for a definite engine design 
and engine power, and the index temperature corresponding 
to satisfactory cooling will be different for other designs and 
powers. 

Another point of importance in the cooling is the effect of 
change of the pressure drop. The temperature of the cylinder 
at various points depends on a number of factors‘ and it is 
found to vary at Ap".n varies from —o.2 to —0.35. The point 
it is desired to make here is that, because the temperature is a 


— Nose 2 


Nose C 


Fig. 1l— Nose Forms Tested at High Speeds 


fractional-power function of the pressure drop, a large increase 
in pressure drop is required to reduce the temperature very 
much. This fact must be taken into account in cowling de- 
signs. If the cooling is very poor, strenuous measures are 
required to make it satisfactory. 


Effect of Air Speed 


As a conclusion to the study of radial-engine cowlings, a few 
results of recent experiments made at high air speeds are pre- 
sented to show that the cowling in its present form is not 
limited to present conditions. The tests were made on a model 
wing-nacelle combination in the N.A.C.A. 8-ft. high-speed 
wind tunnel. Fig. 11 shows the model arrangement and three 
cowling nose shapes. Noses 2 and 7 are the same as those on 
cowlings g and 1 in Fig. 3 and nose C is a slight modification 
of nose 2. 

It is well known that, whenever the velocity of sound is 
reached at a point in a field of flow, a shock wave is produced 
which manifests itself as a sudden and large increase in re- 
sistance. On the nose of the cowling there are areas over which 
the air is passing at considerably more than free-air velocity. 
Referring back to Fig. 8 the maximum negative pressure is 
about —2 q, which indicates that at that point the velocity is 


‘ See Journal of the Aeronautical Sciences, September, 1937, pp. 448-452: 
— of a Radial Engine in Flight,” by Oscar W. Schey and Benjamin 
cel. 

* See N.A.C.A. Technical Reports Nos. 415 and 462, 1932 and 1933: 
Tests of Nacelfe-Propeller Combinations in Various Positions with Refer- 
ence te Wings; Part I. Thick Wing—N.A.C.A. Cowled Nacelle-Tractor 
Propeller ; Tift. Clark Y Wing — Various Radial-Engine Cowlings — Tractor 
Propeller,” by Donald H. Wood. 
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Fig. 12—Effect of Speed on Nacelle Drag 


about 1.73 times the free-air velocity. Assuming the velocity 
of sound is 1120 ft. per sec. (this value depends on density and 
temperature) the free air speed is 647 ft. per sec. (443 m.p.h.) 
when the shock wave starts on the cowl. Beyond this speed 
the air becomes in effect a stone wall, the drag increasing at 
an enormous rate, exceeding the limits of the measuring scales, 
and of any power likely to be available in an airplane. 

If the curvature of the nose is reduced in the region of higher 
velocity the local velocity will decrease, meaning that a higher 
speed can be reached before a shock occurs. This effect is the 
reason for nose C, which is somewhat flatter just back of the 
front. The results of the tests with the wing at o-deg. angle of 
attack (centerline horizontal) are given in Fig. 12 as the values 
Cp, against velocity. The coefhcient Cp, is the total drag 
measured less the drag of the wing alone, that is to say, the 
effective nacelle drag. In these tests the conductivity was 
about K = 0.085 and Ap/q was 0.22 for nose 2; 0.29 for 
nose 7; and 0.20 for nose C. Nose C is seen to have the lowest 
drag and nose 7 and 2 higher. Nose 7 would have had about 
5 per cent lower drag had the skirt been altered to maintain 
the same pressure drop. There is some increase of the co 
efficients at the lower speeds due to a Reynolds number effect, 
and no great change beyond 200 m.p.h. until the rapid rise at 
the shock speed. Nose C appears to have accomplished its 
purpose of raising the shock speed. Further increase is to no 
purpose because a shock wave appears on the wing and the 
limit is therefore about 475 m.p.h. The cowling is thus proved 
to be adequate for conditions not likely to arise for some time 
to come. 

These results give some information on nacelle-wing inter 
ference. A comparison of the nacelle drags in Fig. 12 with the 
drag of the nacelle alone in Fig. 2, at the same Ap/q, indicates 
that there is a favorable interference drag of about 45 per cent. 
This value is in close agreement with the value obtained in 
earlier tests* for the same relative nacelle diameter and wing 
thickness. The older tests were made on a model simulating 
an engine without baffles. Apparently the higher velocity of the 
air out the exit has a very small effect, as is to be expected 
considering the fact that the internal air is a small part of the 
total nacelle flow area and a much smaller part of the flow area 
influencing the wing. With larger wings and, hence relatively 
smaller nacelles, the interference becomes much more favor- 
able; and the added drag due to engine nacelles may become 
5 per cent, or less, of the total drag. “In-the-wing” engines and 
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Fig. 13 -—In-Line Engine Cowling — Small Opening 


other types are likely to have strong competition from the 
cowled radial-engine nacelle for some time. 


The In-Line Engine 


A second type of air-cooled engine with cylinders arranged 
in a line parallel to the crankshaft has been made in consider- 
able numbers, and its cowling and cooling problems merit 
attention. Unfortunately work on this type has not been very 
extensive, and it is not possible to treat it in much detail. The 
following remarks, largely quantitative, may be of some value. 

The in-line engine is constructed commonly with 4 or 6 
cylinders in one line, or bank, or 8 or 12 cylinders in two banks 
with a single crankshaft. An H type with two crankshafts 
recently has been brought out. The fact that the cylinders are 
arranged one behind another theoretically allows a cowling to 
be placed around the engine with a much smaller cross-section 
than for a radial engine of the same displacement. This con- 
struction represents a fundamental difference between the two 
types as regards the cooling mechanism, whereas the cowling 
presents the attractive possibility that the drag can be reduced 
because of the reduced nacelle cross-sectional area. Whether 
this condition is true or not is not yet conclusively established 
because most of the in-line engines have been of low power 
and there have been few radial engines in the same power 
class. Data are not available on the latest in-line engines of 
higher power. It is also clear, from the discussion of the radial 
engine, that the drag cannot be based purely on the relative 
cross-sectional areas but the effects of the entrance and exit, and 
of the internal air flow must be included. 

It is the fundamental difference in the internal flow that 
requires detailed examination. In the radial engine the air 
enters at a low velocity due to the large opening and flows 
around all the cylinders in the same way. In the in-line engine 
the front opening is necessarily smaller, because the whole 
cross-section of the cowling is no longer greater than the sum 
of the projected frontal area of all the cylinders but rather is 
only a few times the frontal area of one cylinder. Furthermore, 
the opening cannot be made to cover nearly all of the frontal 
area as in the radial engine because the air cannot flow along 
both sides of the cylinders at once and provide proper cooling. 

In the radial-engine cowling the area of the front opening is 
normally about 75 per cent of the cross-sectional area. In 
typical in-line engine cowlings the front opening is about 12 
to 15 per cent of the cross-sectional area. The total cross-section 
again being only about 70 per cent of that of a radial-engine 


cowling of the same power, the velocity through the front 
: : a es , ‘ ; 0.75 

opening of the in-line engine cowling is about — —aoeeaty 

0.12 < 0.70 
= 8.9 times that through the radial-engine cowling; and, 
were it not for the fact that the air column enters the radial- 
engine cowling at very low velocities, impossibly high veloc- 
ities would be required in the in-line engine cowling entrance, 
In fact, with the ratios of areas given, the air must pass through 
the opening at nearly free-air velocity. With engines of high 
power, a greater relative opening may be required. The rela- 
tive cross-sectional area is diminishing and the large opening 
may not be possible without other alterations. 

A cowling of the type just discussed is illustrated in Fig. 13. 
Note the small opening and its location. This arrangement 
was applied to an engine of 145 hp. It was intended to be 
representative of a number of observed installations. The cross- 
sectional area was 5.1 sq. ft., and the entrance opening was 
go sq. in. The engine just cooled at an output of 80 hp. at 
100 m.p.h., and there was a wide difference in the tempera- 
tures of the different cylinders. The drag coefficients were 
Cp = 0.267 with the exit closed and Cp = 0.301 with the 
cowling .a operating condition as illustrated. Smoke-flow 
studies re vealed a breaking away of the flow at the corners of 
the front of the cowl and, despite a careful rounding of edges 
of the entrance opening, the flow broke away there also. 

Internal-pressure measurements revealed another important 
fact. The air, after entering the opening, did not slow down 
but rushed along the side of the cylinders and, in its unguided 
turning, lost 30 to 40 per cent of its available head before it 
reached the cylinder baffle system. The head available for 
overcoming the resistance of the latter thus was reduced greatly, 
and a much larger exit conductivity was required to get the 
necessary cooling air through. This condition was aggravated 
further by a conductivity of K = 0.08 resulting from the rather 
coarse cylinder finning of the low-powered engine. Altogether, 
this cowling exhibited about all the undesirable features of an 
engine cowling. 

The most obvious remedy seemed to be to increase the area 
of the entrance opening and provide a large space on the enter- 
ing side of the cylinders for the air to slow down in and, 
thereby, lose so much of its kinetic energy that little would 
remain to be lost in turning toward the cylinders. To elim- 
inate breakaway at the outside the front was shaped like one 
of the successful radial-engine noses. The cross-section was 
made circular, and a large opening was provided. 

This nacelle is illustrated in Fig. 14. The cross-sectional 
area is 6.53 sq. ft. compared with 5.1 sq. ft. for the first ex- 
ample and the entrance opening is 201 sq. in. compared with 
go sq. in. The cross-sectional area is, therefore, 28 per cent 
larger and the opening area 124 per cent larger. A greater 
rounding of the front would have been desirable but, in the 
engine available, the distance from the front of the camshaft 
housing to the propeller was too short to permit it. It may be 
remarked that some manufacturers have expressed concern 
about the propeller efficiencies with the propeller close to the 
engine. The propeller efficiency is slightly better than with a 
radial engine but it would be well to lengthen the shaft, for- 
ward, for the sake of a better cowling shape. 

Another solution may be to use an elliptical cowling cross- 
section and internal guides for turning the air. No advantage 
can be seen for the small opening which would again be re- 
quired, and there is likely to be some turning loss. The small 
cross-section will be helpful, however. A cowl of this type is 
proposed as a third step in a study now being made in the 
N.A.C.A. laboratories. 


The cowling shown in Fig. 14 had a drag coefficient of 





Sa eee 





December, 1937 


Cp = 0.184 with the exit closed compared with Cp = 0.1115 
for the radial-engine cowl similarly closed, that is, 65 per cent 
higher. This result may be due, in part, to the higher fineness 
ratio but must be largely an effect of shape. With the cowling 
operating with Ap/q 0.86 and K = 0.052 the drag co 
efficient is Cp 0.211, which is only about 10 per cent higher 
than a radial-engine cowling (Cp = 0.18) operating under the 
same conditions. The turning loss is eliminated and tempera 
tures are quite uniform among the different cylinders. There 
is apparently some large restoring effect operating to reduce 
the drag due to external flow so much. This condition is also 
characteristic of the first nacelle, as will be seen from the drag 
figures given for it, although the total drag is much greater. 

A 550-hp. engine in the radial-engine cowling of 14.7 sq. ft. 
area develops 37.4 hp. per sq. ft. of nacelle frontal area, whereas 
the 145-hp. engine in the 6.53 sq. ft. area in-line engine cowling 
develops about 22.2 hp. per sq. ft. of frontal area. With the 
first cowling (Fig. 13) the value is 28.4 hp. per sq. ft. and, for 
the proposed elliptical cowl, 28.2 hp. per sq. ft. A typical 
145-hp. radial engine develops 19.9 hp. per sq. ft. of nacelle 
cross-sectional area. The latest 1500-hp. radial engines of 
56-in. diameter have 87.5 hp. per sq. ft. An H type in-line 
engine which probably develops the most power per cubic 
inch displacement of any of this type has about 152 hp. per 
sq. ft. This value is probably quite optimistic, however. These 
values show that the frontal area per horsepower varies widely. 
The advantage of reduced cross-section of the in-line engine is 
not apparent except at highest powers that have yet been 
developed in this type, and this advantage has not been proved. 
At low powers the in-line engine shows no advantage, over 
the radial engine, in lower drag. 

The foregoing remarks on the in-line engine show that the 
problem is quite different in detail from that of the radial 
engine. The experiment using a larger opening and larger 
cross-section at entrance improved conditions but it is not 
necessarily the best solution. There is, however, an advantage 
in the reduced velocities at the entrance that it is hard to 
down, and it is difficult to see how the desired results can be 
obtained otherwise. A greater portion of the work on in-line 
engines has been with engines of low horsepower, and there 
has never been any acute cooling problem with any type of 
engine until fairly high powers have been attempted. The 
in-line engine must pass through this same trial on its way up 
but, if the fundamental factors involved are recognized, per- 
haps some troubles can be avoided. The studies now in 
progress should provide much useful information, and I am 
sorry that I cannot present as complete a solution for the in-line 
engine as for the radial at this time. 


Future Work 


In the type-testing of engines enormous power can be, and 
usually is, put into the auxiliary blower or the club propeller 
is constructed to blow an unduly large volume of air over the 
engine. Such tests establish the reliability of the engine, if 
cooled, but are of little use in determining whether the required 
cooling can be obtained efficiently in an actual installation. It 
has been noted that many of the more recent engine test stands 
are, in effect, wind tunnels. It would seem, then, that the en- 
gine under test could be surrounded with some standard form 
of cowling with suitable skirt adjustments and fitted with the 
recommended baffles. The pressure drop, the quantity of air, 
and the conductivity could be determined and supplied with 
the power data to the airplane designer, who could then lay 
out a cowling with some certainty that it would enable the en- 
gine to function as intended. 


A great deal of useful work also could be done in fin and 


COWLINGS FOR AIR-COOLED AIRCRAFT ENGINES 593 


a | 
me (XT Ty) | ‘ 
; ait 
a 2 Y 
a a = — a | al ee ; 
are | \ 
— aoe ee . 








Fig. 14—In-Line Engine Cowling — Large Opening 


baffle design without the disturbing effects of single-cylinder 
engines operating in an environment foreign to that of the 
later installation in a complete engine. 

In other words, the more nearly the development and type 
testing approaches the actual conditions encountered in the 
final application, the more nearly will the solution meet those 
conditions and, quite likely, with less total labor in the process. 
The design and application of airplane engines, as indeed all 
parts of the airplane, have become a complicated engineering 
problem. As the cowling has become an important part of 
the engine application, a more intensive engineering outlook 
on it will not be amiss. The foregoing suggestion is made in 
that light. 

In addition to improved methods of testing to determine 
engineering data and further study of cylinder fin and baffle 
cooling, some new experimental work on wing-nacelle inter- 
ference is necessary. Nacelle interferences previously deter- 
mined have been measured for nacelles that allowed a large 
internal air flow and the nacelles were large compared to the 
wing thickness. Although it does not appear likely that the 
internal flow can cause a very great effect, the question should 
be studied. The question of relative nacelle size is of great 
importance because indications point to a considerably reduced 
nacelle drag with the larger airplanes in prospect. It may be 
noted that steps are being taken to answer these questions. 

This information will be of value in comparing with other 
proposed and existing types of installation, both air-cooled and 
liquid-cooled. Designers are pondering constantly the rela- 
tive merits of different types, but as yet the deductions are not 
conclusive. For example, it has been stated that installing the 
engine in the wing and driving the propeller through a shaft 
reduces the drag to practically zero. This result, however, ex- 
cludes the cooling drag. It is not certain that the cooling drag 
can be reduced to the very low value required by the radial 
engine. In fact, it may not be necessary to reduce it that low 
for an equal or better overall result. More experimental work 
is required to get the answer to this question and, until some 
conclusive results are available on the cooling drag of these 
types, an intensive development of the new engine types that 
may be required can not be expected. How soon it will occur 
or whether or not it will occur at all will depend on how im- 
pressive the results are. 

The radial engine possessing, as it does, so many advantages, 
both inherent and acquired through development, looms large 
as a competitor for any other type. It must not be assumed that 
the manufacturers are wedded to it for life, however; and, if 
other forms show great promise, they will be developed. This 
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fact is true, in part, for the in-line engines and also accounts 
for the survival and continual improvement of the liquid- 
cooled engine. For the sake of progress, the experiments on 
cooling and cowling should be prosecuted intensively. It is to 
be hoped that, in the rush for an answer, the fundamental 
questions involved will not be neglected for, without a ra- 
tional method, the design becomes a hodge-podge and guess 
follows guess. If this paper is read only as an illustration of 
a design method, it will have served its purpose. 


Discussion 


Reviews Progress in 
Fin Design 
— Oscar W. Schey 


Mechanical Engineer, 
National Advisory Committee for Aeronautics 


URING the last few years fin proportions have been investigated 
extensively considering such factors as spacing, width, thickness 
when using blower cooling, and when cooling in a free air stream with 
and without baffles. These tests for each condition were conducted over 
a wide range of air velocities. To obtain information on the conductivity 
factor steel, aluminum, and copper cylinders have been used. Fig. A is 
a sample of results obtained on one of the many cylinders tested. These 
curves show that the optimum fin spacing is the same regardless of th« 
method of cooling used. The curves for blower cooling show that th« 
heat transfer per inch of cylinder wall area decreases as the fin space is 
reduced to less than 0.045 in. even though the velocity between the fins 
remains constant, showing that the nature of flow or the flow pattern is not 
as conducive to good cooling when the space is less than about 0.045 in. 
The curves for blower cooling show that the heat-transfer coefficient 
is not sensitive to the number of fins per inch on either side of the maxi- 
mum for, with 11 to 16 fins per in., the heat transfer is 95 per cent of 
the maximum value. In the September issue of the S.A.E. JoURNAL is 
published a paper by Arnold E. Biermann showing the optimum fin 
spacing on a préssure-drop basis. His results showed that the heat- 
transfer coefficient per square inch of wall area was not sensitive to the 
fin spacing over a wide range of fin spacings for constant pressure drop 
across the cylinder. For a constant pressure drop the flow between the 
fins decreased when the fin spacing was decreased so that the gain from 
increased cooling area was offset by reduced flow between the fins. That 
the flow between fins is very sensitive to the spacing within this range 
may be appreciated from information recently published by Rollin and 
Ellerbrock as Technical Note No. 621 of National Advisory Committee 
for Aeronautics. The researches of these men are in full agreement, 
and a study of their work is recommended. We must, however, bear in 
mind that, in selecting fins of optimum proportions, many factors must 
be considered as quantity of cooling air, pressure drop across the cylinder, 
energy required, and the weight of material, are all important factors. 
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Fig. A (Schey Discussion) — Variation of Heat Transfer 
With Space Between Fins 


The writer, however, has a strong opinion that the fin proportions requir- 
ing minimum energy to force the air past the cylinders will be by st 
from a consideration of all factors involved, especially when we consider 
that the quantity should be limited to that required to cool the engine 
satisfactorily in order to reduce the drag to the minimum. 

Tests on these finned cylinders using blower cooling also have shown 
that the finning that gives the best cooling also requires the least expendi- 
ture in energy in cooling. 

Sufficient information has been published on optimum fin spacing in 
the form of reports, notes and publications of this Society so that with 
out difficulty one could design finning which would enable at least a so 
per cent increase in power. The problem is no longer the determination 
of the best finning. The problem now is to develop some practical method 
tor constructing cylinder-heads having from 10 to 1 
per in. 


t 


3 fins of 2-in. depth 


In discussing the problem of baffles the following conclusion taken 
from an N.A.C.A. report of several years ago has been substantiated 
further: “Optimum cooling was obtained with shell baffles when they 
were mounted as closely to the cylinder as possible, when the entrance 
was equal to the arc subtended by an angle of approximately 145 deg. 
when the rearward extensions were 2 in. or more long and when 
the ratio of exit area to free-flow area between fins was between 1.6 and 
2.3." These tests were conducted with baffles having an arc of 1%-in. 
radius forming curves where rearward extension joins to the baffle. A test 
conducted since shows that this radius gives practically minimum loss in 
the rear. The pressure drop across a baffle having a '%-in. radius at exit 
of baffle is about twice that of baffle having a 1%-in. radius. The report 
from which I have quoted contained a few tests on baffles made integral 
with the fins. With integral baffles the rear wall temperature was reduced 
from 298 deg. fahr. to 203 deg. fahr. and the heat-transfer coefficient 
increased from 0.0965 to 0.1488 as compared with a cylinder without 
baffles. The improvement with this integral baffle was no doubt due to 
the increased cooling area. Baffles made integral with the fins serve a two- 
fold purpose in that they increase the cooling area and also direct the 
cooling air. With this baffle arrangement, fins of less thickness could be 
used as the baffle would form a protecting shield. 

As future work I suggest a study be made of cooling and drag for dif- 
ferent engine location and arrangement of cylinders. In conjunction with 
this work the cooling drag at high speeds should be investigated in order 
to determine whether or not it is practical to use a blower at high speeds 
and how much reduction in cooling drag, if any, can be obtained by use 
of a blower. If a blower is to be used, the most favorable location of 
openings for inlet and exit of cooling air should be studied. 

The author has characteristically added much common sense to the 
problem of cowling of engines, and has presented a paper that will be of 
considerable value. 


Explains Differences with 
Author’s Conclusions 


— Benjamin Pinkel 
Assistant Physicist, 
National Advisory Committee for Aeronautics 


N general the discussion of the aerodynamics of the cowling is well 

presented. There are a few points which are not clear. Under “Anal- 
ysis of Drag Components,” it is stated that, for a K of 0.06, a 4p/q of 
0.666 is required in climb as compared with a value of Ap/q of 0.367 at 
K of 0.04. It would appear that the quantity of air required for cooling a 
given engine would be very nearly proportional to the conductivity. Re- 
ferring to Equation 3, it then appears that 4p/q should not be expected 
to differ very greatly for the two conductivities. 

In presenting Equation 8 in connection with calculating skirt exit 
areas Mr. Wood states that there is an increase in total pressure drop 
across the cowling with increased flow through the cowling. Further 
discussion of this point is necessary since it would appear that the in 
creased flow caused by increasing the cowling exit area would tend to 
neutralize the negative pressure in the external air stream adjacent to th 
cowling exit and would result, if anything, in a slight reduction in total 
pressure drop. 

Discussing future work at the conclusion of his paper, the author states 
that it is not certain that the cooling drag of liquid-cooled engines can be 
reduced to the very low figure required by radial engines. The cooling 
drag power of a cooling system decreases as the surface available for 
cooling is increased and the cooling air velocity decreased. The liquid 
cooled engines have the advantage that the cooling area can be increased 
without restriction other than that imposed by weight and space, whereas 
there is a limit to the number and size of fins which can at present be 
constructed on an air-cooled engine. This advantage always has been con- 
ceded to the liquid-cooled engines, and it is up to air-cooled engines to 
show that their cooling drag power can be reduced to approach that of the 
liquid-cooled engines especially for engines of high specific output. 
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Additional Test Results 
on Pressure Drop 
—Herman H. Ellerbrock, Jr. 


Assistant Mechanical Engineer, 
National Advisory Committee for Aeronautics 


N Fig. 9 of Mr. Wood's paper the pressure drop has been plotted against 

angle around the cylinder. Points have been placed on the curves at 
o deg., 90 deg., 135 deg., and 180 deg., and it is to be supposed that 
pitot tubes were placed only at these points. A few total head curves have 
come to the attention of the writer where more pitot tubes were used. 
The shape of the curves from the 135-deg. point to the 180-deg. point 
was much different and there was an indication that a greater loss occurred 
between the fins before the air entered the exit. A further study of the 
pressure drop around the cylinder seems to be needed. 
~ In connection with the loss occurring due to mixing of the two air 


«See N.A.C.A. Technical Note to be published: “Pressure Drop Across 
Finned Cylinders Enclosed in a Jacket,’?’ by Vern G. Rollin and Herman 
H. Etlerbrock, Jr. 

bSee Journal of the Aeronautical Sciences, August, 1937, pp. 
“Heat-Transfer Processes in Air-Cooled Engines,” by Benjamin 
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streams at the back of a cylinder, tests* have been made in which the 
radius of the fillet joining the skirt of the baffle with the baffle proper was 
varied from a sharp edge to 12 in. in %-in. increments. Such an in- 
crease in the radius reduced the pressure drop across the cylinder approxi- 
mately a half of what it was with the sharp edge. 

Mr. Wood has shown that the power required for cooling, based on his 
criterion, is very low when controllable cooling is used. In discussing the 
losses around the baffle he points out that, if all the losses in the exit were 
recoverable, the energy required for cooling would be about one-third 
of what it is normally. As the power required for cooling is already very 
low, it does not seem that the added complication of an expanding passage 
on a baffle would be justifiable if the energy gained was the only factor. 
The important factor that needs be mentioned is that, with a good baffle 
design and a greater pressure drop available across the cylinder for cooling, 
an appreciable increase in engine horsepower could be obtained. Equa- 
tions developed” for the heat-transfer processes in engines show that the 
horsepower that can be dissipated varies directly as the mass flow of air 
through the baffle which, in turn, increases as the pressure drop across 
the cylinder increases. Mr. Wood has pointed out that, if all the energy 
lost in the exit were recoverable, the pressure drop required would be one- 
third of what it would be with the poor exit design. 

Mr. Wood’s point on the necessity for tests to settle the controversy on 
engines in the wing or on the wing is well taken. Such tests seem to be an 
absolute necessity if progress in the right direction is to be made. 


The Body Designer's Future 


By John Oswald 


Chief Body Engineer, Olds Motor W orks 


HE torerunner of the present-day body designer was the 

old-time carriage builder. He was a craftsman of the 

first order, and we all know of the beauty and artistry 
ot his creations. With the advent of the automobile as a 
means of conveyance, attempt was made to adapt the carriage 
to automotive use. Some of the results were crude but, in 
those early days, the foremost consideration was not beauty 
and styling, but “Would it run?” For many years body devel- 
opment was subordinate to mechanical development, the body 
consisting primarily of a covering for the car’s mechanism and 
a place for driver and passengers to sit. 

As the mobile parts of the car were improved and _per- 
fected, more thought was given to the appearance and riding 
qualities of the car. 

A few years before the World War we had never heard of 
a body engineer. He usually was classified as a body drafts 
man, and his jurisdiction was limited greatly. By that sen- 
tence | mean that any part of the car forward from the dash 
was out of his control. He merely saw that the body was 
located in the proper position on the frame and that the 
wheelhouse was approximately in the right location. The 
sheet metal, such as rear fenders, front fenders, hood, radiator 
shell, and running boards, were controlled by the chassis engi 
neer and designed by sheet-metal draftsmen. The foreman in 
the trim shop determined the shape and style of the trimming, 
and the paint-shop foreman decided, with the management, 
the colors for the cars. There was little coordination among 
the different departments, and we can all remember some of 
the atrocities committed in the name of engineering and 
styling. 

As body development and styling assumed greater impor- 
tance, these various activities were grouped in one department, 
and the body engineer was given charge. He also was given 
more liberties in the appearance of the car as well as more 
responsibility in the actual design. 





rr.: 
[This paper was 
lety, Det 


presented at the Detroit Section Meeting of the 
» Mich., Oct. 18. 1937.] 


The present-day body designer and engineer has even more 
liberty and responsibility. Today he not only develops the 
design and style features, but he must also satisfy the require- 
ments of the manufacturing division to produce the unit at 
the lowest possible cost. He must make careful selection of 
colors, trim, and other accessories which are necessary to the 
complete equipment of the car, and adapt all these features to 
the chassis design to produce a unified and beautiful ensemble. 

I believe that today the body designer has come fully into 
his own. With each added responsibility his field has been 
broadened until, at the present time, his division of the work 
has attained equal importance with that of the chassis. 

Thus we see how far the body designer, as an individual, 
has progressed, along with the improvement of his product. 
But, beautiful and perfect as the present-day automobile body 
seems to us, improvement has by no means become stabilized, 
nor has progress become static. As the future of the body 
designer and engineer is related so closely to the product, in 
order to predict his future we must acquaint ourselves with 
modern trends in design. 

Right here let me emphasize that, regardless of what the 
style or construction of the future automobile may be, first and 
foremost the car buyer and his requirements must be con 
sidered. He has come to expect a great deal in the way of 
riding comfort, refinements, roominess, ease of access and con- 
trol, and these things must not be sacrificed to accommodate 
the mechanical features of the car. 

The interior of an automobile should be in keeping with 
the modern living room, where the user can relax, and oper- 
ating a car should prove just as comfortable and enjoyable as 
sitting in an easy chair at home. 

There is a present tendency to encroach on body roominess 
by tunneling, and because of the large space necessary for 
chassis units such as engines, transmissions, and rear axles, as 
well as the addition of equipment and accessories such as 
heaters and radios. These are all necessary adjuncts of the 
modern car and space must be provided for them but, so far, 
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it has been done largely at a sacrifice of roominess and accessi- 
bility for the user. 

The rear-engine-drive car, although it has not gained much 
headway in this country, appears to have many advantages 
over our present front-engine car, and may prove a solution 
to some of the problems of the body engineer. This possi- 
bility is rather remote at the present time, however, and the 
rear-engine car cannot become an actuality as long as we must 
use our present type of engines, axles, transmissions, and 
driving mechanism and accommodate them to the wheelbases 
which we have come to accept as standard in motor-car de- 
sign. These are problems for the chassis engineer and, until 
they have been worked out satisfactorily, we cannot expect 
much radical change in body design. 

Another pertinent question in motor-car design today, 
which is probably much nearer realization, is that of the unit 
type of construction as against our present type of construc- 
tion, that is, the frame and chassis as a separate unit from the 
body. Just because our present type of construction has been 
in use for many years does not necessarily mean that it is 
entirely outmoded. Neither does the fact that the unit type 
of construction is new give it any advantage over the older 
type. It is quite obvious that the unit construction, whether 
it be for rear-engine, front-wheel drive, or standard-propelled 
design, is more expensive to build and service, with no advan- 
tage in economy of maintenance or manufacture. And with 
unit construction, there is the handicap of creating from year 
to year, style changes without exorbitant tool cost. With our 
present type of construction, keeping the frame and chassis 
an individual unit from the body, we derive a great deal more 
flexibility for making changes and improvements in appear- 
ance and manufacture, whether it be on the body, chassis, or 
both. 

I, personally, do not believe that the buying public appre- 
ciates or cares whether we have a unit construction, or our 
present method of construction, as long as it gets a dependable, 
comfortable car. 

Now, to get to the point of our title, how does all this affect 
“The Body Designer’s Future”? 

Obviously, if the present type of construction continues, the 
body designer and the chassis designer will have to cooperate 
to work out their difficulties and differences where their ideas 
conflict. The body designer’s job will be much simpler, but 
by no means done. There is still much room for improvement 
in our present type of construction-I have yet to see the 
perfectly designed automobile — but the changes from year to 
year will be primarily for appearance and style, and for manu- 
facturing economy. 

On the other hand, if and when the unit type of construc- 
tion does come, we must be prepared to meet it and accept 
the added responsibility of incorporating more and more 
structural units into the body. The body of the future car may 
eventually contain all of the principal members of the frame, 
and the dividing line between chassis and body will dis- 
appear, in which case the body designer will be responsible 
for a greater unit. If he can combine styling with sound 
engineering and practical, economical manufacture, there is 
no limit to the possibilities ahead for him. It may mean a 
reorganization of the whole structure of the motor-car indus- 
try as we are familiar with it today, both from the standpoint 
of the designing and manufacturing. The body- and chassis- 
engineering departments possibly may merge into one depart- 
ment, and manufacturing procedure will certainly be far 
different than it is today. Just what the position of the body 
engineer will be in this changed state depends only on the 
individual and what he does with his opportunities. 

In conclusion, I am going to offer a suggestion which you 


may or may not take seriously. Whether we continue with 
our present type of construction, or go to some other, it js 
certain that the chassis designer and the body designer must 
get together and harmonize their ideas, subordinating the 
individual glory of star performance in the development of 
new work, to the greater benefit of the user and the steady 
advancement of the industry which, in turn, means greater 
glory for all. A balanced, well designed automobile is our 
aim, with neither the characteristics of the mechanical monster 
of the chassis engineer nor the vague fantasy of the stylist. 

Let us respect the other man’s ability, be he chief engineer, 
chassis engineer, body engineer, draftsman, tester, or tracer, 
Do our utmost to help solve the other fellow’s problems, and 
I am sure that we can show more progress in future years 
than we have in the past. Let us not be too rigid with our 
own pet ideas, and give more thought to the man who buys 
the car, for he is the one who must live with it 
tain it. 


and main- 


Advantages of Stainless 
Steel for Aircraft 


Stainless steel is already cheaper, pound for pound, than 
the lighter alloys, even though its use and production ex 
tend back but a relatively few years. This factor becomes o! 
increasing importance as the refinements of production im 
prove the relation between labor and material costs. 

Stainless steel comes ready for use. Neither its strength nor 
its corrosion resistance depends upon heat or other special 
treatments. It is usually supplied in coiled strips which can 
be formed readily into required lengths and thus reduce scrap 
loss. The forming is done through rolls, which is more of a 
production operation than is hand- or power-brake folding. 

Stainless is susceptible to adequate assembly by welding. 
either automatic for sub-assemblies or a hand operation for a 
major assembly. Neither requires especially trained operators. 
In the “Shotweld” process, the weld quality is governed auto- 
matically. 

The normal corrosion resistance of stainless steel and the 
absence of aging must be accepted regardless of certain special 
instances which have been cited against it. 

Permanence of material, however, becomes an increasing} 
important factor as the investment in air equipment increases 
and as types become so stabilized that obsolescence no longer 
determines the useful life of a plane. 

Whether it be commercial competition or not matters little 
compared to the advantage of developing an industry which 
is not absolutely tied up to a single source of material. This 
brings us to the last point. 

Availability. Although stainless is dependent upon both 
nickel and chromium, its processing is not the work of one 
concern alone, nor does it require elaborate and single-purpose 
plants. Electric furnaces and rolling mills are the usual equip- 
ment of the steel mill. There are today a dozen mills supply- 
ing stainless steel and the competition among them already 
has resulted in price and quality improvements. 

Still another argument favoring higher availability of mate- 
rial lies in the fact that the tools, equipment and designs 
made for stainless steel are also available for use with any 
other alloys of steel. 

Excerpts from the paper: “Engineering for Production in 
Stainless Steel,” by E. ]. W. Ragsdale, chief engineer, Railway 
Division, Edward G. Budd Mfg. Co., presented at the Na 
tional Aircraft Production Meeting of the Society, Los An- 
geles, Calif., Oct. 7, 1937. 
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Looking at the Future of Car Design 


Through 1937 Trends 


By Norman G. Shidle 


Executive Editor, SAE JourNnat 


current design trends is to find out the reasons behind 
the various design changes that the engineers already 
have been making from year to year. 

It is no easy job to pin those reasons down. 

Engineers start out to improve one feature of their design 
only to find sometimes that, having done so, they have cre- 
ated two new design problems which weren't there at all 
before. An engineer may improve 100 per cent the heat dis- 
sipating qualities of brakes as compared to his previous model, 
only to find that his body stylist has given him new styles 
in wheels and fenders which increase the heat generating 
qualities 9944, per cent — so he has to start to hunt for net 
improvement all over again. 

Unpleasant as such little surprises are, however, it can 
probably be said: “Of such is the kingdom of automotive 
engineering progress.” 

It is interesting to speculate, though, upon what the engi- 
neering departments of this industry might have thought of 
-might have brought to practical fruition-in the last 12 
months if so goodly a proportion of their time and energies 
had not gone into devising and making applicable ways and 
means of getting the floor of the body 2 in. nearer to the 
ground than it had been heretofore. 

Nevertheless, this lowering of floors, which has brought 
about definite changes in rear axles and propeller shafts for 
1937, is one phase of a trend, in which 1937 models do mark 
a direct step toward the future - that is toward more room 
for passengers within the automobile body. Practically every 
maker in 1937 has greater interior height and width, while a 
good many have a little greater length — this latter achieved 
in more than one case by actually lengthening the wheel- 
base. There can be little doubt that these increased dimen- 
sions are being favorably received by the average car driver, 
particularly since he isn’t paying any more for them than he 
did for smaller dimensions last year. 

In the accomplishment of this greater all-around roominess, 
several of the other major design tendencies of the year de- 
veloped more or less automatically. Near the top of this list, 
perhaps, we might place weight reduction of individual 
chassis parts. It seems a bit silly, maybe, to talk about weight 
reduction and fuel economy and about longer wheelbases, 
bigger bodies and increased engine sizes in the same breath. 


\ FIRST step in trying to look at the future through 


But that is just what has to be done in describing the 1937 
models, 

It is apparent that if car sizes were to go up in 1937 and 
prices remain approximately the same, weight of individual 
parts had to be reduced somehow - for the old price-per-pound 
problem stares the engineer right in the face whichever way 
he turns, particularly in a period when material costs have 
been rising rather than falling. 

Features looking toward comfort which are common to a 
majority of the new cars include increased luggage space, 


@ Intimate talks with leading engi- 
neers and executives throughout the 
automobile industry were the foun- 
dation of this article’s attempt to util- 
ize 1937 automobile design trends as 
glasses through which to see probable 
future developments. 


@ “Some ideas in the discussion,” Mr. 
Shidle said when presenting the paper 
before the Detroit and Canadian Sec- 
tions recently, “are stated more posi- 
tively than the facts may warrant solely 
in the interests of emphasis and in the 


hope of starting an argument.” 


@ He predicts, among other things. 
that demand for more and more roomi- 
ness inside the car body will be a most 
potent influence on design of many 
chassis and engine as well as body 
parts. 
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wider bodies, wider and higher door openings, easier operat- 
ing transmissions and gearshifts and better radio reception 
through improved aerials. 

Greater economy of operation is being stressed in these 
1937 cars. Design features contributing to this result include 
more general use of overdrives and detailed improvement in 
the functioning of these units, an arresting of the trend 
toward higher top speeds, installation of completely new 
engines in several high production cars and a multitude of 
small, though very real, refinements in carburetion, manifold- 
ing and other elements of powerplant construction. 

Further attention to safety and safe driving features is 
evident in the 1937 models. In this category perhaps may be 
listed devices for keeping windshields clear of frost and snow; 
driver seats which adjust vertically as well as horizontally; 
refinements in steering mechanisms; wider and higher wind- 
shields; detailed improvements in size and functioning of 
brakes; knobs and handles recessed into instrument panels; 
and outside door handles which curve in toward the body. 


Defrosters Almost Universal 


The defrosting equipment, which consists of warm air 
blown from the car heater through vents in the dashboard 
to the windshield, is almost universal on the American cars. 
This is a really important contribution to safe and comfortable 
winter driving for owners who buy a car heater. 

Despite continued rumors to the contrary, there are not 
any automatic or semi-automatic transmissions on cars ex- 
hibited at the Fall Shows. Whether such units will make an 
appearance in production before 1938 remains a matter for 
conjecture. 

Steel tops are almost universal on 1937 cars, as are hy- 
draulic brakes. Both items are found on the product of 
almost every major producer. All-steel bodies from which 
wood has been entirely eliminated are almost but not quite 
universal. 

Problems of bettering radio reception have occupied the 
serious attention of American designers again this year. In- 
troduction of steel tops forced aerials from the roof to the 
running board with a resulting decrease in reception satis- 
faction. Improvement in this regard is found in 1937 models, 
but several makers are offering in addition as optional equip- 





“As long as business is good, our major 
producers are much more likely to continue 
improving products which they know are 
selling than to embark on the uncharted seas 


of totally new design concepts.” 





ment special aerials fastened on the outside of the roof or 
fenders. This is being done because some owners have 
clearly showed that their desire for better reception is quite 
strong enough to make them seek it even at the expense of 
attaching none-too-sightly equipment to the outsides of 
their cars. 

There is much change but little that is radically different 
in appearance of the 1937 models. The tendency toward sim- 
plicity in exteriors and reduction of shining, plated gadgets 
has been further extended in the new models, with some 
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exceptions to prove the rule. A majority of makes present 
an appearance for 1937 clearly different from their own 1936 
aspect, but nothing unique appears. Louvres have been 
changed, frontal appearances altered and modifications made 
in body contours — but bizarre shapes are absent. 

The continuation of excellent sales throughout the industry 
undoubtedly is largely responsible for the conservatism of 
design movement at this time. 

There is a tendency on the part of those who would like to 
see more rapid and startling changes to summarize these 
design achievements in the form of an implied criticism - 
“All they’ve done this year is to refine some more.” 

As a matter of fact, in view of the economic and business 
soundness of the course which is being pursued, one might 
better say: “They’ve even found new refinements possible 
again this year,” expressing an implied admiration for the 
ability of our engineers to further refine units upon which 
careful, painstaking design, research and testing effort have 
been going on for anywhere from 5 to 25 years. Doing that 
kind of job sometimes requires more ingenuity than would 
a complete rearrangement of units and structures — a starting- 
all-over-again. 

The results of this very refining process, in fact, carry in 
themselves the best reasons which can be given against a 
complete rearrangement and redesign of major units at any 
one time. Every unit on the automobile today has the same 
name that it had many years ago; but it’s an entirely different 
unit. The water pump of today is nothing like the water 
pump of 10 years ago, yet it still is a water pump and it 
performs the same function - but more reliably, more effec- 
tively and more cheaply. A 1930 engine might have had the 
same bore and stroke and number of cylinders as a 1937 
engine; but, if the 1930 engine gave 80 hp. and 160 ft-lb. of 
torque, the chances are the 1937 one will give something like 
115 hp. and over 200 ft-lb. of torque. So with almost every 
other part in the car—each one is the result of years of con- 
sistent and persistent betterment. 


Effects of Sudden Change 


If we were suddenly to drop the engine in the rear or make 
equally violent rearrangement of our present automobile struc- 
ture, there would be some loss in reliability and refinement on 
some units —just how much is hard to say. Some engineers 
say we would throw immediate design efficiencies back any- 
where from 5 to 10 years on perhaps 25 per cent of the parts 
of the car; others think the sacrifice would be much less; a 
few that the parts of a rear and a front-engine job including 
the body can be made 97 per cent exactly the same if some- 
body puts his mind to it. 

Wherever the percentage lies, most car company engineers 
feel that there would be a measurable penalty. And it is idle, 
they point out, to say: “Why don’t engineers make every part 
the very best way the first time they design it — particularly 
when they understand the principles just as well in the be- 
ginning as in the end?” 

The human mind and human organizations just don’t work 
that way. 

Only in mythology does Minerva spring full-grown in glit- 
tering armor from the brain of Jove and Venus rise from the 
waves, her beauty matured in adult birth. 

Some will argue with considerable logic that the overall 
gains which might result from major changes would more 
than offset any possible temporary retrogression as regards 
refinement of details. But, without entering that particular 
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argument — because it has been pretty thoroughly thrashed 
out before SAE audiences on several occasions within the 
past year —I would say that there is no strong leaning toward 
rear-engined cars among quantity producers today; and that 
only a marked change in our economic picture or unexpected 
action by some one of the major companies is likely to change 
that situation in the next year or two. 
Steady Improvement Policy 

As long as business is good, our major producers are much 
more likely to continue improving products which they know 
are selling than to embark on the uncharted seas of totally 
new design concepts. The same thing is true to all intents 
and purposes of our successful companies of middle size. The 
argument that they must do something different to compete 
successfully against the quantity-produced cars of the Big 
Three, must be taken with several grains of salt by anybody 
who wants to be intensely practical. Putting it bluntly, these 
middle-sized companies can even less afford to make a major 
mistake than can any one of the Big Three. And when we 
turn to the really small production companies of the industry 
and examine the argument that they have everything to gain 
and nothing to lose by radical innovations, we must face that 
fact that it takes money —a very great deal of money —to do 
a radical job of engineering — getting into production — and 
merchandising successfully a product whose construction con- 
tradicts all the ideas being promoted and sold by the industry 
as a whole. 

I don’t think we can blink the fact that economics domi- 
nate and will continue to dominate the automotive picture 
in America. We will get sudden changes in design when we 
get sudden changes in economics. A radical move by one 
major producer could bring that change in economics to the 
automobile industry very fast; otherwise, the industry seems 
likely to move slowly but steadily in accord with the rather 
viscous flow of general economic change and public demand. 

This probability is somewhat confirmed by an interesting 
theory which one of my most inspiring friends expounded to 
me several years back — and embellished a little more recently. 
The theory is that the mechanisms in any country are a re- 
flection of the economics of that country. 

Take the cars of the different vehicle-producing countries. 
Line up the German cars and most of them will look like 
German cars —in about the proportion that a group of Ger- 
mans will look like Germans, even though a few look like 
Americans. The same way with the French and British and 
American cars. Each reflects the economics of the country 
in which and for which they are produced. 

But . . . look at the twin-engine bombing planes developed 
for military purposes by these same countries. They all look 
very much alike. There are no economics involved in the 
operation of a war airplane. Each country has designed 
simply to make the plane perform its ultimate purpose most 
effectively without regard to cost of construction, operation 
or upkeep. The result is a considerable sameness — because 
engineering principles are the same everywhere. But the 
automobiles are different, because they are built to fit eco- 
nomic conditions, and economic conditions differ from coun- 
try to country. 

There may be some flaws in this theory, but it is worth 
attention as the basis for some very interesting speculation in 
general and about probable American automotive trends in 
particular. 

Any extended discussion of the “economy” car in America 
would be out of place here, because that subject, too, has 


been labored so extensively in the last year or two that few 
arguments could be presented which are not more than fa- 
miliar to every SAE member. Suffice it to say that there is 
no indication that a car with less comfort and less perform- 
ance than our lowest-priced quantity production cars will 
meet with major success in America unless gasoline prices 
get very much higher or legislative restrictions on speed force 
smaller engines into the picture. 

That doesn’t mean, however, that economy isn’t of any 
interest to our American motorists and engineers. In fact, 
the attempt to get improved economy without a decrease in 





“Economics dominate and will continue 
to dominate the automotive picture in Amer- 
ica. We will get sudden changes in design 


when we get sudden changes in economics.” 





performance or comfort characteristics seems to rate at the 
top of the list in engineering interest alongside of revisions to 
permit more and more roominess inside the body. 

The fight for these difficult combinations of qualities is 
responsible for the growing popularity of the overdrive in one 
form or another; for a certain amount of interest in super- 
charger possibilities; for intensive study of every detail of 
carburetion and manifolding; for examination of all possible 
means of reducing friction in moving parts; and for the very 
intensive study of weight reduction possibilities previously 
mentioned. 

The most striking of engineering changes to come within 
the next five years, it seems probable, are likely to be the 
result of this ever-constant demand for more and more room 
and comfort inside the car body. With few exceptions both 
engineers and executives agree that this demand will continue. 
In order to accommodate it, various parts of the car will be 
changed — in minor ways as long as possible - in major ways 
when the end of the refinement road has been reached. We 
have already seen how 1937 trends point in this direction. 

Moving the engine to the rear might solve this problem 
at one fell swoop —and, in the minds of many independent 
engineers, that is the way it should be done. As explained 
previously, however, it looks as though, so far as quantity 
production is concerned, many other moves are likely to be 
made before this expedient is put to the foreground. 


Possible Engine Trends 


Continued improvement in engine efficiencies will help. 
We can assume, I believe, that for all practical purposes 
we have reached the limit of average top speeds. Further 
horsepower-per-pound improvements in standard engines, 
therefore, may be expected to be reflected in smaller and 
shorter engines— which would help to give more interior 
body space without increasing wheelbase. This same demand 
points toward increased interest in V-engines, perhaps in 
X-type constructions and even toward the practical possibility 
of radial type engines in passenger cars within a few years. 

The radial engine is old in principle, of course, has had 
tremendous success in the aircraft field and it would be sur- 
prising if it were not already the subject at least of serious 
research and experimentation in many parts of the automobile 
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industry looking toward the tuture demand tor roomier in- 
teriors as time goes on. 


Orderly Disorder 

The practical technical aims of our engineering today can- 
not be expressed as a clean-cut, entirely logical, 1-2-3-sort of 
picture except in most generalized terms. The aims are inter- 
locking, full of compromise and sometimes wavering for the 
very reason that they are practical. One might even say that 
they are confused because they are practical —and_ practical 
because they are confused. 

Every engineer knows that it is easy to build into a car al- 
most any exaggerated characteristic along any line, but that, 
beyond a certain point, no single characteristic can be built 
into a car except at the expense of something else. 

It is the search for the best compromise at a given price 
each year that makes current trends and aims always seem a 
bit confused — although they are quite clear when the con- 
stant necessity for compromise is recognized. 

~ And compromise is necessary. 

Yet courageous, aggressive, forward thinking on the part 
of engineers is essential if compromise is not to become 
sterility; if sane conservatism is not to become motionless 
impotence. 

Because the best “refiner” may be the most useful member 
of today’s engineering department, too many — of the younger 
men particularly —- may be satisfied to confine their thinking 
solely to the details upon which their daily work necessarily 
must concentrate. 

It isn’t fair, in fact, to talk entirely about what engineers 
are doing to design. It’s important to talk about what design 
may be doing to engineers. We may be doing an economically 
sound engineering job, but I think it must be admitted that 
as individuals some of us stand a good chance of gradually 
drying up mentally by too great concentration on refinement 
of work already pretty well polished by the roll of the years. 

Engineers need to get the “feel” of how and why their 
customers think. That goes for the highest men in the engi- 
neering departments even more than for the lowest ones. An 
engineer would be crazy to take an owner’s word for how he 
should design an automobile; but it’s just as crazy not to 
know first hand what that owner wants, how he thinks, his 
judgment of relative values. Every year —and this year is 
no exception —new models are a measure of the selling as 
well as the technical ability of our automotive engineers. 

As a matter of fact, one could describe the future of car 
design much more accurately if he could read the minds of 
the engineers as readily as he can read their blueprints. 


SAE Values 


— And the mind is bound to be sharpened by contact with 
generalized engineering thinking and discussion. Obviously, 
active association with the SAE provides one of the best 
chances for doing this particular thing. Ralph Teetor said 
recently that, “The SAE moves forward constantly on many 
fronts. Frequently the value of those movements to the 
individual member is limited only by the keenness of his own 
intellectual curiosity.” That thought is worthy of profound 
meditation. 

The future of design will depend heavily, also, on the de- 
gree to which engineers become more effectively articulate. 
What they think is one thing. What they are able to convey 
to somebody else is another. 

It’s worth while to know how to write and talk with the 
objective of interesting or convincing somebody who has a 
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totally different background both of information and emo- 
tions and judgment of relative values. 

This matter of being articulate, however, does lead us to 
what may turn out to be one of the most acute problems our 
industry has to face — better correlation of the efforts of ad- 
vertising and sales with the realities of engineering 
achievement. 

Real engineering achievement is definitely going along the 
lines of refinement, as has been brought out previously. As 
this process of refinement becomes more and more dominant, 
our advertising tends to talk less and less about the real 
improvements in our cars and more and more about easy-to- 
dramatize, but superficial appendages which have been added 
- “white rabbits” the engineers call them. These appendages, 
while frequently of very real interest and value to the car 
owner, do not even symbolize the actual improvements which 
have been provided for him. 


And yet, the advertising man 
is in a dilemma. 


Either he must dramatize these specific 
items or turn to generalities which so frequently tail to dif- 
ferentiate the car about which he is talking from its com 
petitors. He needs constructive help from the engineer. 
Eventually we may need a totally new technique of auto- 
mobile advertising if our copy is not finally to be divorced en- 
tirely from the useful but undramatic realities of refinement 
which constitute the honest progress that has been made. 


The Automobile’s Contribution 

Reading Alvan Macauley’s recent speech to the New York 
Herald-Tribune Women’s Forum, one was impressed all over 
again with the number of appeals which the automobile has 
tor the average owner — appeals which might be especially ef- 
fective in bringing entirely new buyers into the market. Mr. 
Macauley recalled the way in which the automobile has 
promoted health by permitting factories to be built away from 
congested centers, by giving both city and country families 
the means of enjoying the outdoors and fresh air. He said 
that the modern women are “shoppers on wheels”; that travel, 
the essence of culture, has been made available to the average 
man and that “if there ever existed a material aid to the 
abundant life, it is the automobile.” 

These appeals —as old as the automobile itself — still con- 
tain the essence of the average man’s and woman’s conception 
of his car. In so far as a new car bids fair to give him these 
things in greater abundance than his old one, so far will he 
be interested in a new one. 

In a practical sense, this means — probably — more intensive 
study by engineers of conditions of normal, everyday automo- 
bile use and more detailed consideration of the problems in- 
volved in fitting design trends to those altering conditions. 
And, on the part of the general executives of the industry, 
a continuance and acceleration of the cooperative work with 
public and quasi-public agencies which they are already pur- 
suing so vigorously. 

In conclusion, it is fair to say that the engineers of this 
industry have done an extremely sound, aggressive and eco- 
nomic job in the last 12 months —a job of which they may 
well be proud; a job in which the youngest draftsman as well 
as the ranking executive in the engineering department has 
played a vital part; a job possible only through coordinated 
team play under well-administered direction, fortified by 
clear understanding of business and economic needs as well 
as of technical necessities. 

They are to be congratulated on the products which they 
~with the help of the parts manufacturers — have designed 
for 1937. 


~ 
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PROGRAM 


Monday, January 11 
10:00 A.M. 


Transportation and Maintenance 
H. W. Drake, Chairman 
Vehicle Design from a Maintenance and Operating 
Standpoint - F. L. Fautkner, Armour and Co., 
and collaborators. 


10:00 A.M. 


Fuels and Lubricants 

T. B. Renpe., Chairman 

A Sparking Plug, Adapted for Measuring Cylindet 
Head Temperatures—G. D. Borrvace and A. G. 
Cattaneo, Royal Dutch Shell Engine Research Sta- 
tion, Delft, Holland. To be presented by A. G. 
MarsuHa i, Shell Oil Co. 

Factors Affecting Relative Knocking Characteristics of 
Motor Fuels in Service—JoHn M. Campsett, 
WueEE Ler G. Lovett and T. A. Boyp, General Mo- 
tors Research Corp. 


2:00 P.M. 


Truck, Bus and Railear 
A. Getpxe, Chairman 
Rear Engine Clutch and Transmission Developments 
—C. D. Peterson, Spicer Manufacturing Corp. 
Factors in Engine Temperature Control —- H. E. Win- 
KLER, Schwitzer-Cummins Co. 


2:00 P.M. 


Fuels and Lubricants 
J. B. Hitt, Chairman 
Development of an Altitude Knock Test Method — W. 
M. Hotapay and G. T. Moore, Standard Oil Co. 
of Indiana 
Influence of Humidity on Knock Ratings—J. R. 
MacGrecor, Standard Oil Co. of California 
Effect of Knock Intensity on Fuel Knock Ratings - 
Nei MacCouw tt, The Texas Co. 
8:00 P.M. Junior-Student 
J. J. Frey, Chairman 
Electrical Control of Industrial Units — Ratpu Powers, 
Electronic Control Corp. 
Engineer's Social Responsibility — Dr. James S. Tuomas, 
Chrysler Institute of Engineering and Clarkson 
College of Technology 


Tuesday, January 12 
10:00 A.M. Tourist Trailers 
A. G. Herresuorr, Chairman 
Where Is the Trailer Going? — Puiuie H. Smirn, Paw! 
ing, New York 
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2:00 P.M. 


Diesel Engine 
F. M. Younc, Chairman 
Correction of Diesel Engine Performance tor Changes 
in Atmospheric Conditions —C. Fayerre Tayvor, 
Massachusetts Institute of Technology. 
Compression-Ignition Engine Performance at Altitude 
Conditions —C. S. Moore and J. H. Co.tins, Jr., 
National 
Langley Field 
Diesel Operation-C. G. 


Advisory Committee tor Aeronautics, 


AntuHony, Pacific Freight 


Lines 


7:45 P.M. 


President R. R. Trevor, in the Chair 


Business Session 


Nomination and Election of Members-at-Large of An 
nual Nominating Committee 

Announcement of Election of Officers for 1937 

Life 


Presentation of Membership to Past-President 


D. G. Roos 
8:00 P.M. Passenger Car Safety 
Mitcter McCurnrock, Chairman 


1940? ~ Lieut. F. M. Kerem i, Director, Satety Division, 
International Association of Chiefs ot Police 
Relating Highway Planning to the Traffic Require 
ments — T. H. MacDonatp, Chief, Bureau of Pub 
lic Roads, Department of Agriculture 

An Automobile Looks at Safety- W. J. 
Davipson, General Motors Corp. 


Engineer 


Wednesday, January 13 


10:00 A.M. 


Diesel Engine 
A. W. Pore, Jr., Chairman 


Diesel Engines in Trucks- B. B. Bachman, Autocar 
Co. 
Cetane Numbers, Lite Size — Lizut.-Comm. R. F. 


U. S. Engineering Experiment Station, Annapolis 


(500b, 


10:00 A.M. 


Passenger-Car Body Symposium 
R. J. Warersury, Chairman 


The Aircraft Trend in Body Structural Design — Ep 
warp G. Bupp, E. G. Budd Manufacturing Co. 
Unit Car 


Coach 


Question — STantey E. 


(sar Wood In- 


The Chassisless or 


Knauss, Motor Division, 
dustries 

Criticisms from the Aircraft Viewpoint — Ratpu Upson, 
Consulting Aeronautical Engineer, Detroit 

Modern Body Structure and the Service Problem - 

Howarv D. Brown, Detroit 


general attorney, 


Automobile Inter-Insurance Exchange 


Book-Cadillac Hotel, Detroit, Mich. 





2:00 P.M. 


Ring-Sticking Symposium 
A. L. Beatt, Chairman 


Observations on Cylinder Bore Wear —- Max Roenscn, 
Chrysler Corp. 

A Mechanical Solution of the Diesel Engine Piston 
Ring-Sticking Problem - A. W. Popes, Jr., Wau- 
kesha Motor Co. 

Engine Temperature as Affecting Lubrication and Ring 
Sticking — C. G. A. Rosen, Caterpillar Tractor Co. 

The Problem of Ring Sticking in Aviation Engines - 
O. C. Bripceman, National Bureau of Standards 

8:00 P.M. Tractor 
A. W. Lavers, Chairman 


Tractor — Brother to the Automobile-V. P. 
Rumety, Hudson Motor Car Co. 

Cavalcade of Farm Mechanization— Harry G. 
Davis, Director of Research, Farm Equipment In 
stitute 


The 


The 


Thursday, January 14 
10:00 A.M. 


Passenger Car Engines 
E. H. Smiru, Chairman 


Powerplant Possibilities of the Immediate and_ the 
More Remote Future — P. 
Industries 


M. Hetpt, Automotive 


2:00 P.M. 


Passenger Car Lubrication 
W. S. James, Chairman 


Extreme Pressure Lubricants for Hypoid Axle Gears 
~ W. R. Griswo pn, Packard Motor Car Co. 


2:00 P.M. Aircraft 


Mac Suort, Chairman 


Spot and Seam Welding of the Aluminum Alloys - 
G. O. Hoctunp, Aluminum Co. of America 


Gust Loads on Airplanes — Richarp V. Ruope, National 
Advisory Committee for Aeronautics, Langley Field 

Ocean Air Transportation - L. C. McCarry, Jr., Glenn 
L. Martin Co. 


6:30 P.M. 
V. P. Rumery, Chairman, Detroit Section 
W. J. Davipson, Toastmaster 
K. T. Kevver 
The Airship and Its Place in Modern Transportation* - 
Doctor Huco Eckener, Chairman of the Board, 
German Zeppelin Transport Co. 
R. R. Treror, President S.A.E. 
H. T. Woo son, President-Elect 
Presentation of the Vincent Bendix Trophies 


Dinner 


* i Eckener’s talk will be broadcast over the N.B.C. Blue 
Network (coast to coast), 9:00 to 9:30 p.m. Eastern Standard 
Time. 


Friday, January 15 
10:00 A.M. 


Aircraft Engines 
Opie CHENoweETH, Chairman 
Aircraft Engine Materials - J. B. Jounson, U. S. Army 
Air Corps, Wright Field 


2:00 P.M. 


Aircraft Engines 
Rosert INsLtey, Chairman 


High Output —- And How? — Vat Cronstept and R. N. 
DuBois, Aviation Manufacturing Co., Lycoming 
Division 

The Measurement of Engine Friction-M. K. Mc- 
Leop, Massachusetts Institute of Technology 


8:00 P.M. 


Production 
K. L. Herrmann, Chairman 
Developments in Close Machining Practice in Auto- 
motive Production — Frep Pyper, Buick Motor Co. 
Budgeting Expense and Cost of Handling Materials 
in Automotive Plants—-Grorce Miter, Budget 
Supervisor, Chrysler & Chrysler-Kercheval Plants 
of Chrysler Corp. 





Come to the 


Dinner 


Visit the Engineering Exhibit 
Book-Cadillac Hotel 
See list of exhibitors on page 34 





Thursday, Jan. 14 eee 


Tickets $3.50 each 


Non-members $5.00 each 


Mail Reservations to 
Detroit Section SAE 
2-136 General Motors Bldg. 
Detroit, Mich. 
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Standards Divisions Prepare Reports 
for Annual Meeting Action 


IVISIONS of the Standards Committee have been 
D putting finishing touches on new projects, revisions 

and recommendations for presentation to the general 
Standards Committee and the SAE Council for final approval 
and adoption at the Annual Meeting in Detroit, Jan. 11-15. 
These will be included in the 1937 SAE Hanpsook which 1s 
to be published as soon as possible after the meeting. 

The Tractor Activity Committee and the Tractor and 
Equipment Division met in Chicago on Dec. 2, reviewing and 
recommending the final draft of the tractor testing code 
which has been referred to in earlier issues of the SAE 
JournaL. The committees jointly referred the code to the 
American Society of Agricultural Engineers for their approval 
and adoption in accordance with the original plan to publish 
the code as a joint SAE-A.S.A.E. Standard. Prof. C. W. 
Smith, University of Nebraska, is chairman of the subdivision 


that drafted the code. 


Flanged Mounted Magnetos for Tractors 


Early this year the Tractor and Equipment Division pro 
posed that an SAE Standard be adopted for flanged mounted 
magnetos on tractors. The required data for such a stand- 
ard have been received and at the Dec. 2 meeting a final 
proposal was recommended for adoption. 


Electric Lamp Bases 


Meeting on Dec. 7 the Lighting Division took action on six 
projects. 

The present standard for bulb bases was reviewed with 
changes to bring it up to date which include a new double- 
contact base of the standard bayonet type having an offset 
locking pin. 


Sockets, Plugs and Connectors 


Adoption of a standard for pinched-in sockets for use only 
in headlamps or focusing reflectors, was recommended on the 
basis of a report by A. N. Taylor, who reviewed this subject, 
working as a subdivision. A new miniature socket and a 
new metal cap for large plugs was also recommended, to- 
gether with a more complete specification for screw type 
connectors. 


Automobile Lamps 


New specifications for emergency electric lanterns to mark 
positions of trucks stalled at night, for clearance, marker’and 
identification lamps to be used on large vehicles, and for fog 
lamp illumination, were considered. All were recommended 
for adoption with the exception of those for fog lights which 
were referred back to the Division for further laboratory 
check. These specifications, together with a review of tail 
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Tractor Tire Tests 


The soils of Illinois and Arizona are being used 
by the SAE Tractor and Industrial Power 
Equipment Committee in conducting tests on 
pneumatic tires for tractors. Tests in the vicin- 
ity of Sterling, Ill. have been completed and the 
data compiled in a report that has been dis- 
tributed to committee members. Further tests 
are going on near Phoenix, Ariz. Some of the 
equipment used is pictured on these pages. 


There is a possibility that the testing pro- 
gram will be extended to include both tractor 
and implement wheels at the newly erected 
experimental station of the United States De- 
partment of Agriculture at Auburn, Ala. This 
is now receiving careful consideration as a joint 
project by committees of the SAE and the 
American Society of Agricultural Engineers. 


lamps and signal lamps (stop lights and direction signals), 
also approved, were prepared by a subdivision of which V. J 
Roper was chairman. 


Motor Vehicle Lighting Inspection Code 


Last February the Lighting Division formulated and ap- 
proved a code, in cooperation with the SAE Highway Re- 
search Committee, for the inspection and maintenance of 
headlighting equipment on motor-vehicles in use. The project 
was primarily undertaken in conjunction with the prepara- 
tion of Interstate Commerce Commission regulations under 
the 1935 Motor Carrier Act for trucks and buses in interstate 
operation. The Lighting Division is recommending that this 
code be adopted by the Society and published in the SAE 
HANbBOOK as an official guide to various state and regulatory 
officials for uniform practice in road inspection of motor- 
vehicles in operation. 


Motor-Vehicle Headlamps 

The preparation and issuing of laboratory acceptance test 
specifications for motor-vehicle headlamps have been a con- 
tinuing subject in the Lighting Division with the cooperation 
of the Illuminating Engineering Society for many years. The 
SAE specifications have been revised from time to time to 
keep up-to-date with the developments in headlighting. The 
interest that has developed from the safety point of view has 
led to the necessity of reconsidering the specifications to pro- 
vide adequate road illumination under modern night driving 
conditions. The Lighting Division has accordingly given this 
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subject much study and now recommends the adoption of a 
revised specification for minimum laboratory test require- 
ments for acceptable headlighting. It is expected that this 
new specification is a step toward providing improved head 
lighting, and that as headlamp designs improve the specifica 
tions can be readily modified to keep pace with such im 


provement Ss. 
Polarized Headlamps 


Recently the Bureau International de Normalisation de 
Automobile advised the Society that Technical Committee 
22, under the International Standards Association, passed a 
resolution that the plane of polarization for motor-vehicle 
headlamps be at an angle of 45 deg. to the horizontal and 
extending from the upper left to the lower right quadrants 
of the headlamps, when facing towards the lamps. Although 
there is apparently little specific data available on this type of 
lamps and none of them are in commercial use, the Lighting 
Division feels that a definite standard should be adopted if 
polarized headlamps are to be of value should they come into 
widespread use. The division accordingly informally en 
dorsed the resolution of ISA Committee 22 with the addi- 
tional stipulation that the light interceptor, that is, the wind- 
shield or glasses, should also be polarized in the same plane, 
as, otherwise, polarized headlamps would be ineffective. The 
division authorized the appointment of a subdivision to study 
headlamp polarization for the purpose of obtaining data on 
which to formulate a definite standard for later adoption by 
the Society. One of the problems to be worked out by the 
subdivision is the necessity for higher lamp wattages, because 
of light absorption by the polarized glass, than can be had 
with present legal headlighting equipment. 


Insert Valve Seats 


A proposed new SAE recommended practice was de- 
veloped early this year by a subdivision of the Gasoline En- 
gine Division, under the chairmanship of L. P. Kalb, for 
a regular series of insert valve-seats normally for use in pas- 
senger-car engines, and for a heavy duty series normally for 
use in truck and bus engines. The report establishes stand- 
ard dimensions for the bores in the cylinder block with the 


exception of the axial thickness of the insert, so that inserts 
of any material may be designed to fit these standard bores. 


Poppet Valves 

Both the Subdivision on Insert Valve Seats and the Gaso- 
line Engine Division have reviewed the present SAE Stand- 
ard for poppet valves (p. 11, 1936 Hanpsook ) and have 
recommended that this specification be cancelled as obsolete. 
It was agreed that modern valve designs are governed by so 
many uncontrollable factors of engine design that a poppet 
valve standard is at present of little practical use. 


SAE Council Approves 


Committee Appointments 
EETING on Dec. 16 the SAE Council approved ap- 
pointments to various SAE Committees and of mem 
bers to serve as representatives of the Society to other. or- 
ganizations, as follows: 

S. D. Heron to serve for a term of three years, starting 
January, 1937, on the Manly Memorial Medal Board of 
Award. 

C. E. Stryker to serve on the Wright Brothers Medal Board 
of Award for three years, beginning January, 1937. 

M. C. Horine to continue as alternate on the Standards 
Council of the American Standards Association for one year. 

Appointments approved to the Ordnance Advisory Com- 
mittee are Col. H. W. Alden, chairman; W. G. Wall, vice- 
chairman; L. R. Buckendale, alternate for Colonel Alden; E. 
F. Norelius; Paul Weeks; H. T. McDonald, alternate for Mr. 
Weeks; G. A. Green; C. J. Bock; alternate for Mr. Green; 
J. E. Hale; A. W. S. Herrington; A. J. Scaife; Robert Insley; 
G. A. Round; E. A. Johnston, and A. W. Scarratt, alternate 
for Mr. Johnston. 

Appointments to the Annual Meeting Dinner Committee 
approved are Col. H. W. Alden, chairman; V. P. Rumely, 
vice-chairman; B. B. Bachman, F. L. Faulkner, W. B. Hurley 
and H. T. Woolson. 


The Council also approved the new office of vice-chairman 
for aeronautics of the Southern New England Section. The 
Section has elected C. H. Chatfield to this post. 


Equipment Used in Making Tractor Tire Tests 


r 


(Left) Rear-end view of tractor with recording dynamometer and bicycle measuring wheel. 





(Right) Front end of traction truck 


showing hydraulic pressure arrangement. 
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H. O. Mathews, formerly superintendent 
of motor equipment, Illinois Bell Telephone 
Co., Chicago, started Dec. 1 as automotive en- 
gineer, Public Utility Engineering and Service 
Corp., also in Chicago. Mr. Mathews is sec- 
retary of the Chicago Section. 


William F. Barge is tool engineer with 
the Wright Aeronautical Corp., Paterson, N. J. 
He was previously chief tool engineer of the 
Lycoming Manufacturing Co., Williamsport, Pa. 

Capt. Edward V. Rickenbacker will re- 


ceive the Poor Richard Medal of Achievement 


E. V. 
Rickenbacker 


Medalist 





at the annual dinner of the Poor Richard Club, 
Philadelphia, Jan. 15. This award, which is 
given annually to an outstanding American in 
his field of endeavor, was presented last year to 
Alfred P. Sloan, Jr. president of General 
Motors. 


C. C. W. Johnn has been transferred from 
his position as technical engineer with the Shell 
Co. of Egypt, to a similar position with the Shell 
Co. of East Africa, Ltd., with headquarters at 
Nairobi, Kenya. Mr. Johnn will assume his new 
duties in March. At present he is in London, 
England. 


Forrest L. Johnson, who for the last three 
years was connected with the De Vilbiss Co., 


Toledo, Ohio, as tool engineer, has joined the 
Alexander Milburn Co., Baltimore, Md., as 


Forrest L. Johnson 


Changes 
Companies 





superintendent. Mr. Johnson was afhliated with 
the Westinghouse Electric & Manufacturing Co 
and the National Cash Register Co. prior to 
his connection with the De Vilbiss Co. 


W. E. England, formerly chief engineer 
of the Ohio Rubber Co., has taken a position 
with the Willys-Overland Co. 


M. D. Munn has joined the Chrysler Corp. 
as tramsportation engineer in charge of truck 
sales and service in Buenos Aires, Argentina. 
He was previously chief tool engineer of the 
the White Motor Co., Cleveland. 
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Dr. Jerome C. Hunsaker, in charge of 
mechanical and aeronautical engineering, Mas- 
sachusetts Institute of Technology, and George 
]. Mead vice-president and chief engineer, United 
Aircraft Corp., are co-authors of an article, 
“Around the Corner in Aviation,” appearing in 
a recent issue of M.I.T.’s Technical Review. 


Major E. E. Aldrin, manager, aviation 
department, Standard Oil Development Co., and 
Temple N. Joyce, president, Bellanca Aircraft 
Corp., have been named members of a new 
executive committee of Air Service Post 501 of 
the American Legion. 

James D. Mooney, president, General 
Motors Export Co., has been elected to the 
governing council of New York University. Mr. 
Mooney received the first Bachelor of Science 
degree awarded by the N.Y.U. School of Com- 
merce, Accounts and Finance, in 1927. 


lohn C. Moore is in the engineering de- 
partment of Rex Manufacturing Co., Conners- 
ville, Ind. He was formerly affiliated with the 
Ro-Peller Manufacturing Co., same city. 

Leslie Peat, for the past year a member of 
the editorial staff of American Machinist, has 
been transferred to the editorial staff of Busi- 
ness Week, also a McGraw-Hill publication. 


Leslie Peat 
Transferred 





Automotive 


editor of 
Philadelphia, he was active in the Philadelphia 


Formerly Industries, 


Section. Now a member of the Metropolitan 
Section, Mr. Peat is serving on its Membership 
and Publicity Committees. 


H. E. Clemens, who was formerly superin- 
tendent of maintenance and equipment, Pacific 
Greyhound Lines, Los Angeles, has a similar 
position with the Southern California Freight 
Lines, also in Los Angeles. 


E. A. Dallmann is affiliated with the Mc- 
Cord Radiator & Manufacturing Co. in Plymouth, 


Ind. 


On Agricultural Program 


When the American Society of Agricultural 
Engineers held its Winter Meeting in Chicago, 
Nov. 30 to Dec. 4, several SAE members con- 
tributed to the program. O. E. Eggen, chief 
engineer, Oliver Farm Equipment Co., was 
chairman of the Power Machinery Division and 
presided at several sessions. R. B. Gray, 
3ureau of Agricultural Engineering, U. S. De- 
partment of Agriculture, presented a paper on 
“Farm Machinery Trends in Europe,” and 
C. E. Frudden, chief engineer, Allis Chal- 
mers Manufacturing Co., presented prepared 
discussion on the subject of “Agricultural Re- 
quirements of the Small-Type All-Purpose 
Tractor from a Tractor Engineer’s Viewpoint.” 
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Fred C. Patton 
Advanced 


Fred C. Patton has been advanced to 
manager of the Los Angeles Motor Coach Co. 
and superintendent of motor transportation of 
the Los Angeles Railway Corp. He was previ- 
ously assistant manager of the Los 
Motor Coach Co. 


Angeles 


Karl Brozyna has been awarded the Cromp- 
ton Medal by the Institution of Automobile En- 
gineers, London, for his paper, “Cylinder Mate- 
rials and Finish from the User's Point of View,” 
which was selected as the best paper presented 
during its 1935-1936 session. 


Arthur H. Wilson is sales engineer for the 
Seagrave Corp., Columbus, Ohio., with head- 
quarters in Atlanta, Ga. He was formerly sales 
engineer in Atlanta for Peter Pirsch & Sons Co., 
Kenosha, Wis. 


August 5. Duesenberg is experimental 
engineer for the Auburn Automobile Co., Con- 
nersville, Ind. He was previously chief engi- 
neer of the Duesenberg Motors Co., 
apolis. 


Indian- 


Vincent Bendix, president, Bendix Avia- 
tion Corp. has been elected director-at-large by 
the National Association of Manufacturers. 


Arthur R. Fors has been appointed works 
manager of Airtemp, Inc., a subsidiary of 
Chrysler Corp. He has been identified with 
Chrysler for several years in plant supervision, 
as well as supervision of production and manu- 
facturing. Mr. Fors was general works man- 


A. R. Fors 
New 
Appointment 


ager, Continental Motors Corp., before joining 
Chrysler. There he had general supervision 
of all manufacturing of the Continental Motors 
plants in Detroit, Muskegon and Grand Rapids. 


—E 
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Famous Flight Commemorated 


Dec. 17, National Aviation Day, was the 
33rd anniversary of the famous Kitty Hawk 
flights made by Orville and Wilbur Wright in 
1903. Orville Wright, who has been a member 
of the Society since 1916, was at the controls 
on the first flight. Edgar S. Gorrell, Dr. George 
W. Lewis, Leighton W. Rogers and Chester H. 
Warrington are SAE members who served on 
the National Aviation Day committee. 

Frederick ]. Griffiths has resigned as 
president and director of the Timken Steel and 
Tube Co. and director of the Timken Roller 
Bearing Co. 





Lowell H. Brown, president of Jaray 
Streamline Corp. of America is wintering at 
Lausanne, Switzerland. He writes that he is 
doing some interesting aerodynamic work on 
motor cars, using the new wind tunnel at 
Zurich University. 


Sidney Robert Milburn, who has been 
district sales manager of B. F. Goodrich Co. in 
New York, has been transferred to Akron, 
Ohio, where he is sales representative. 


Joseph Geschelin, Detroit technical editor, 
Chilton publications, has recently addressed the 
Rockford Associates, Rockford, Ill., and the 
Mallory Engineers Club, Indianapolis, upon th« 
various phases of engineering design and thei 
influences upon production techniques. These 
talks included an analysis of 1937 cars and 
some discussion of future trends. 


Walter F. Roeming, formerly engineer- 
ing layout man, International Harvester Co., 
Chicago, has joined the Hercules Motors Corp., 
Canton, Ohio. He is checker in the Diesel 
engineering department. 


Harry R. Krieter is standards engineer 
with the Ternstedt Manufacturing Division of 
General Motors Corp., Detroit. He was previ- 
ously clutch Perfection Gear Co., 
Harvey, Ill 


engineer, 


George Alexander Jewell has joined th 
Ward Motor Vehicle Co., Mt. Vernon, N. Y.. 
as engineer. He was formerly on the engineer- 
ing staff of Hercules Campbell Body Co., 
Tarrytown, N. Y. 


W.N. Shepard has been promoted from 
sales engineer to western sales manager by the 
Plaskon Co., Inc., Toledo, Ohio. 


Diesel Progress Celebrated 


Four members of the SAE were among the 
ten prominent speakers at a luncheon in 
memory of Dr. Rudolf Diesel, inventor of the 
engine bearing his name, sponsored by the 
Diesel Committee of the Exposition of Power 
and Mechanical Engineering at the Waldorf- 
Astoria Hotel, New York, Dec. 2. C. L. 
Cummins, president, Cummins Engine Co., de- 
scribed the 22,000-lb. Diesel-powered — truck 
which set a record of 10,005 miles at 43.8 m.p.h., 
without pausing to refuel. Edward G. Budd, 
president of the Edward G. Budd Manufactur- 
ing Co., predicted that Diesel engines, fueled by 
crude oil, will supplement and in some cases 
supplant the present gasoline and steam motive 
power. Capt. Edward V. Rickenbacker, vice- 
President, Eastern Airlines, visualized Diesel en- 
gines of from 1000 to 5000 hp. powering giant 
air liners carrying from 100 to 300 passengers 
at cruising speeds ranging from 200 to 300 m.p.h. 
Charles F. Kettering, vice-president, General 
Motors Corp., unable to attend, addressed the 
audience by radio from Detroit. 








.... At Home and Abroad 








Herbert Chase, consulting engineer, and 
W. P. Kennedy, president, Kennedy Engi- 
are authors of chapters in the 
section on transportation of the Electrical Engi- 
neers’ Handbook, recently published by John 
Wiley & Sons, Inc., New York. The chapter 
by Mr. Chase is “Electrical Equipment of In- 
ternal Combustion Automobiles” and that by 
Mr. Kennedy, “Electric Automobile.” 


neering Corp., 


Fred §. Kramer is sales engineer for the 
Pilot Tool & Machinery Co., Pty., Ltd., in 
Johannesburg, South Africa. 


M. D. Munn, formerly of the White Motor 
Co., has joined the Chrysler Corp., export de- 
partment. 


Bart Cotter has joined the 1 
engineering department of the Fisher Body 
Corp., Detroit. He was formerly chief body 
draftsman, Auburn Auto Co., Auburn, Ind. 


rechanical parts 


Maj. William B. Robertson has been 
elected president of the newly-formed Robert- 
son Aircraft Corp., Robertson, Mo., which suc- 
ceeds the Robertson Airplane Service Co. The 
new company plans to produce light, inexpen- 
sive airplanes powered by twin automobile en- 
gines. Major Robertson was vice-president and 
director of the former company. 


At Patent Dinner 


On Nov. 23 the Centennial Celebration of 
the American Patent System was held in Wash- 
ington. Charles F. Kettering, chairman of the 
National Committee for this affair, was toast- 
master at the banquet which followed an all- 
day program. Serving with Mr. Kettering on 
the National Committee were SAE President 
Ralph R. Teetor and SAE Members William L. 
Batt, Col. Edgar S. Gorrell, William A. Irvin, 
Alvan Macauley and Orville Wright. 


Truck Companies Name New Chief Engineers 





W.R. Spiller has been appointed chief 
engineer of the White Motor Co., follow- 
ing the resignation of Frank G. Alborn. 
Mr. Spiller joined the White company in 
1922, immediately after receiving his B.S. 
in M.E. from the University of Pennsyl- 
vania. At that time he was technical ap- 
prentice and did machine and assembly 
work in several of the company’s shops. 
Soon afterward he was transferred to the 
laboratory where he was, at first, assistant 
and later laboratory engineer. Following 
this he became assistant research engineer 
and was then advanced to truck engineer 
which position he held at the time of his 
new appointment. Mr. Spiller is an active 
member of the Parts and Fittings Divi- 
sion of the SAE Standards Committee. 
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Adolf Gelpke has been made chief engi- 
neer of Autocar Co., functioning as in the 
past under B. B. Bachman, vice-president 
in charge of engineering. Previously he 
was assistant chief engineer. Mr. Gelpke 
started to work for Autocar as a blueprint 
boy in 1910, acquired his technical edu- 
cation in seven years of night school at 
Drexel Institute of Technology, for some 
time served on the faculty of University 
of Pennsylvania and also was instructor 
in automotive construction at the evening 
school of the Germantown Y.M.C.A. He 
has just completed a term as vice-presi- 
dent of the SAE representing Truck, Bus 
& Railear Activity, is a past chairman of 
the Philadelphia Section, and is active in 
many SAE projects. 


January, 1937 








Sherman W. Bushnell, Northwest Sec- 
tion chairman in 1933-1934, arrived in New 
York on a business trip early last month. He 
visited four SAE Sections and attended the 
Automotive Service Industries Show in Chi 
cago on his return trip to Seattle, where he is 
manager of the Automotive Engineering Co. 


Charles Martin Hannum is 
with the National Tool Co., Cleveland, Ohio. 


engineel 


F. Francis Donoghue has joined the 
Worthington Pump & Machinery Co., Buffalo, 
N. Y., as experimental engineer. He was for- 
merly in the hot-air heater department, Houd« 
Engineering Corp., also in Buffalo, 
engineer. 


as design 


Calvin Tuller Austin is engineer with the 
Los Angeles of Water & Los 
Angeles. 


Bureau Power, 


George W. Winter recently has been ap- 
pointed official timer, first class rating, Federa- 
tion Aeronautique International. This office is 
held by only 16 representatives of the countries 
affliated with the F.A.J. Mr. Winter is in- 
structor at the Automotive High School, Cin- 
cinnati. 


Takatoshi Kan has been named director of 
Toyoda Automatic Loom Works, Ltd., Kariya 
Nr. Nagoya, Japan, manufacturers of automatic 
textile machinery and automobiles. He 
previously chief engineer. 


Was 


George W. Brisbin is superintendent ot 
automobiles and safety, The Peoples & Columbia 
Natural Gas Companies, Pittsburgh. 


E. z. Cosford, formerly president, Associ- 
ated Equipment Co. of Canada, Ltd., West 
Montreal, Quebec, has been appointed general 
manager of Mack Trucks of Canada, Ltd. 


S.A.E. JOURNAL 


With Tourist Trailer Company 


Three SAE members, R. M. Crouse, E. S. 
Quarngesser and John A. White, recently have 
become associated with the Auto Cruiser Corp. 
of America, Baltimore, Md. Mr. Crouse and 
Mr. Quarngesser are retaining their afhliations 
with the Warner-Fruehauf Co., Baltimore, as 
secretary-treasurer and co-partner respectively. In 
the Auto Cruiser company Mr. Crouse 1s as- 
suming the duties of vice-president in charge ot 
production and Mr. Quarngesser those of sec- 
retary. Mr. White, former chairman of the 
Baltimore Section, is devoting his whole time 
to the Auto Cruiser company as general sales 
manager. He was previously district manager 
for the Mack Truck Co. 


Carl William Floss is engaged in industrial 
research and development work with offices in 
Detroit, Mich. He was previously design engi- 
neer with the Hoffman Motor Developments Co., 
also in Detroit. 


C. E. Patterson, formerly vice-president in 
charge of engineering, manufacture and sales, 
\they Truss Wheel Co., has opened engineering 
and offices in Chicago for Modernized 
Crawler Wheel Equipment. 


sales 


Walter G. Retzlaff has been named sales 
manager of the wholesale division of Fruchauf 
Trailer Co. He will make his headquarters in 
Detroit. Previously Mr. Retzlaff was in charge 
of sales engineering. 


L. P. Croset recently has severed his con- 
nection as design engineer with the National 
Gas and Oil Engine Co., Ltd., Ashton-under- 
Lyne, England, and has joined the staff of 
Crossley-Premier Engines, Ltd., Sandiacre, near 
Nottingham, in the capacity of designing engi- 
neer. 


Receives Daniel Guggenheim Medal 





Wide World Photo 


Dr. George W. Lewis, center, received the Daniel Guggenheim Medal “for out- 
standing success in the direction of aeronautical research, and for the develop- 


ment of original equipment and methods, 


” at a dinner given in his honor by 


The Institute of the Aeronautical Sciences in New York, Dec. 4. He is pictured 
here with Harry F. Guggenheim, left, who made the presentation, and Maj. E. E. 
Aldrin, president of the Daniel Guggenheim Medal Fund, who spoke briefly of 


its history. 


SAE President Ralph R. Teetor was a guest of honor. The SAE is 


co-sponsor of the Daniel Guggenheim Medal with the American Society of 
Mechanical Engineers and The Institute of the Aeronautical Sciences. 
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]. George Oetzel has returned to the engi- 
neering staff of Fairbanks-Morse & Co., Beloit, 
Wis., after having served for a number of years 
as chief engineer for the Atlas Imperial Diese] 
Engine Co., Mattoon, Ill. 


Howard Baxter 
Sales 
Manager 





Howard Baxter, 
Northern 


past-chairman of the 


California Section, has joined the 


Super-Power Spark Plug Co., Oakland, Calif., 
as sales manager. 
Walter N owak is on. the ngineering 


staff of the Chicago, Burlington & Quincy Rail- 
Co., Chicago, Ill., 
lator on forces and stresses 


road as designer and calcu- 


R. W. Hautzenroeder has joined the 
Fate-Root-Heath Co., Plymouth, Ohio, as chief 
engineer, tractor 
mechanical engineer 


Sheet & Tin 


division. He was formerly 
and chief draftsman, Em- 
pire Plate Co., Mansfield, Ohio. 
with the 


Mich. 


Edward L. 


Hastings Manufacturing 


Bauer is enyinectr 
Co., Hastings, 


A. I. Petroff, who formerly did design 
and stress analysis work for the Northrop Corp., 
Inglewood, Calif., has joined the Glenn L. 
Martin Co., Middle River, Md., as aeronautical 
engineer. 





Albert C. Schulz 


Maj. Albert C. Schulz died suddenly on Nov. 
25, 1936, at his home in Bridgeport, Conn. He 
was 61 years of age. Major Schulz was a pio- 
neer in the automotive industry, afhliating with 
it in 1902 when he became associated with 
Andrew L. Riker in the development of motor 
cars. From about 1905 until 1916 he 
tant chief engineer of the Locomobile Co. In 
the latter year he joined the Mercer Motor Car 
Co., as chief engineer. During the World War 
he served as major in the Ordnance Corps. 
Leaving Mercer in 1920 he engaged in several 
engineering projects, and held responsible posi- 
tions with Bragg & Kliesrath and Bendix. He 
retired from active business in Major 
Schulz was one of the earliest members of the 
SAE, having joined the Society in 1905. 


Was aSSIS- 


I93I. 


James T. Kennedy 


James T. Kennedy, manager, manufacturers’ 
sales, B. F. Goodrich Rubber Co., whose head- 
quarters were in Detroit, died on Nov. 4, 1939. 
Mr. Kennedy, who joined the Society in 1922, 
had been afhliated with the Goodrich company 
since 1912. He became manager of manufac- 
turers’ sales in 1929. He was born in Rochester, 
N. Y., in 1874. 
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New Members Qualified 


—— 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Nov. 10, 1936, and 
Dec. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 


eign Member. 





Asrrup, Wituiam V. (A) chief draftsman, 
radiator division, Young Radiator Co., 709 
Marquette, Racine, Wis.; (mail) 912 Blaine 
Blvd. 

Baker, Lewis Roscor (A) sales manager, 
McKinnon Columbus Chain, Ltd., St. Catha 
rines, Ontario, Canada 

Bennett, H. T. (M) chief chemist, Mid- 
Continent Petroleum Corp., Tulsa, Okla. 

Correr, Bart (M) mechanical parts engi- 
neering division, Fisher Body Corp., General 
Motors Bldg., Detroit, Mich.; (mail) 15442 
Kentucky. 

DALENBERG, Rosertr W. (J) draftsman, In- 
ternational Harvester Co., 2626 W. 31st Blvd., 
Chicago, IIl.; (mail) 15609 Myrtle Ave., Har- 
vey, Ill. 

DonNELL, Joun W. (M) associate professor, 
School of Petroleum Engrg., University of 
Oklahoma, Norman, Okla.; (mail) 213 W. 
Apache. 

Ecuis, Greer (J) aeronautical engineering, 
Massachusetts Inst. of Technology, Cambridge, 
Mass.; (mail) 27 Dana St. 

Fremmen, Wm. (J) sales engineer, Four 
Wheel Drive Auto Co., Clintonville, Wis.;: 
(mail) Ward Hotel. 

Hankins, Lewis Parmer (A) combustion 
engineer, Gulf Oil Corp., Park Square, Boston, 
Mass.; (mail) 42 Belvoir Rd., Milton, Mass. 

Harris, Darrot N. (J) research engineer, 
Shell Oil Co., Martinez, Calif.; (mail) 936 
Court St. 

Hict, Bernarp J. (J) inspector, Delco-Remy 
Corp., Anderson, Ind.; (mail) 2024 Fletcher St. 

Hutt, Witiiam L. (J) mechanical engineer, 
Chrysler Corp., Engrg. Dept., 12800 Oakland 
Ave., Highland Park, Mich.; (mail) 914 For- 
estdale Road, Royal Oak, Mich. 

Keiser, Cart J. (A) partner, Keiser Chev- 
rolet Co., Pottstown. Pa. 

Ko_iBerc, Paut G. (J) mechanical engineer, 
Allis Chalmers Mfg. Co., West Allis, Wis.: 
(mail) 956 N. 31st St., Milwaukee, Wis. 

Koon, C. H. (A) salesman, International 
Harvester Co., 606 S. Michigan Ave., Chicago; 
(mail) 611 Roosevelt Road. 

Kost, H. W. (A) vice-president, treasurer, 
Prestole Devices, Inc., 6527 Russell, Detroit, 
Mich. 

Krai, STantey (M) manager, product de 
velopment, Fisk Rubber Corp., Chicopee Falls, 
Mass. 

Lamacue, ANprew (J) 1149 Hoe Ave., New 
York City. 

Laver, A. R. (M) associate professor, psy- 
chology, Iowa State College, Ames, Iowa. 

LicHTENBERG, F. Detproox (J) assistant 
plant engineer, Perfect Circle Co., Hagerstown, 
Ind. 

Line, Geratp TD. (J) engineer, Wilcox-Rich 
Div., Eaton Mfg. Co., 9771 French Road, De- 
troit, Mich. 

_ Marsnatt, C. P. (J) inspector, Fisher Body 
Corp., 6817 E. 37th St., Leeds, Mo.; (mail) 
2828 Harrison, Kansas City, Mo. 

McLaucuuin, Epwarp J. (J) junior engineer, 
Standard Oil Co. of Calif., Richmond, Calif.; 
(mail) 1221 Bonita Ave., Berkeley, Calif. 

MEERDINK, Jess W. (M) chief engineer, 


Universal Motor Co., Oshkosh, Wis.; (mail) 
271 Evans St. 

MicpratH, Ropert H. (J) lubrication engi- 
neer, Standard Oil Co. of N. J., 26 Broadway, 
New York City; (mail) 170 Columbia Heights, 
Brooklyn, N. Y. 

Mires, FreperickK GeorceE (M) director, 
chief engineer, Phillips & Powis Aircraft, Ltd., 
Reading Aerodrome, Reading, England; (mail) 
Lands End House, Twyford, Berks., England. 

Mitier, Norman E. (M) research engineer, 
charge of development, Vickers, Inc., 1400 
Oakman Blvd., Detroit, Mich. 

Morriss, Frank (A) salesman, R. Angus, 
P. O. Box 21, Victoria, B. C., Canada; (mail 
845 Yates St. 


Mosecey, J. T. W. (M) assistant chiet eng 
neer, Carter Carburetor Corp., 2834-56 N. 
Spring Ave., St. Louis, Mo. 

Myure, Witnerm (A) sales representative, 
General Motors International A/S, Copenhagen, 
Denmark; (mail) Vettakollen, Oslo, Norway. 

NIEDERAUER, WILLIAM J. (J) engineering, 
B. G. Corp., 136 W. 52nd St., New York 
City; (mail) 131 King Ave., Yonkers, N. Y. 

NorpENson, Wititarp H. (M) chief engineer, 
John Deere Wagon Works, Tractor Div., Mo- 
line, Ill. 

SresEL, Wit~1am Martuews (J) draftsman, 
Wright Aeronautical Corp., Paterson, N. J.; 
(mail) 119 S. Prospect St., Verona, N. J. 

TuHompson, J. FrankKiin (A) 230 W. Chase 
St., Baltimore, Md. 

Wotrram, Wo. S. (J) engineer, Inland Mfg. 
Co., Dayton, Ohio. 


Applications Received 





The applications for membership 
received between Nov. 15, 1936, and 
Dec. 15, 1936, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


ANpDERSON, Mites H., mechanical salesman, 
Anderson Auto Service, Oakland, Calif. 

BEAN, WiLi1AM H., testing engineer, Surface 
Transportation Corp., Bronx, New York. 

BENNETT, Ernest, general buildings, vehicles 
and supplies supervisor, Bell Telephone Co. of 
Canada, Montreal, Que., Canada. 

Boorp, Harry W., special representative, 
American Oil Co., Pittsburgh, Pa. 

3RAKENBERRY, Haroip O., production engi- 
neer, Ternstedt Mfg. Co., Detroit, Mich. 

Brown, Leo F., engineer, General Motors 
Proving Ground, Milford, Mich. 

BROWNLEE, CLARENCE §S., president, Dickson 
Gasket Co., Chicago, III. 

BuRKHALTER, Ropert R., designer, Spicer 
Mtg. Corp., Toledo, O. 

CARPENTER, Carrot. E., board and paper 
division, National Automotive Fibres, Inc., De- 
troit, Mich. 

Cuess, Geratp E., engineer, San Joaquin 
Light & Power Corp., Fresno, Calif. 

CONNELL, WILLIAM, JR., manager, W. J. 
Connell Co., Boston, Mass. 

Crone, Avtrrep F., vice president, Acme 
Steel & Malleable Iron Works, Buffalo, N. Y. 

DrsmMonp, JoHn V., production department, 
The B. G. Corp., New York City. 

Douset, FRANK, regional manager, General 
Motors Truck Co., Chicago, III. 

Eacker, Earu H., assistant to vice president 
and engineer of district, Boston Consolidated 
Gas Co., Boston, Mass. 

Epear, J. A., research engineer, motor labo- 
ratory, Shell Oil Co., Martinez, Calif. 

France, Cuaries W., vice president and 
general manager, Curtiss-Wright Corp., Robert- 
son, Mo. 

Gyerpr, M. D., automotive engineering, 
technical department, Standard Oil Co., Chi- 
cago, Ill. 

GOVERNMENT OF THE COMMONWEALTH OF 
AustrALiaA, Melbourne, Australia. 

Gratz, Frep, 480 Central Park West, New 
York City. 

Grecory, Austin Cuarves, charge of lubri- 
cation department, Shell Oil Co. of Canada, 
Ltd., Toronto, Ont., Canada. 

Heynes, Wittiam Muncer, chief engineer, 
S S Cars, Ltd., Foleshill, Coventry, England. 


HirtLe, Evcene G., truck equipment engi 
neer, Isaacson Iron Works, Seattle, Wash. 

Honpa, Tomijrro, inspector for aviation, 
Japanese Army Inspector’s Office, New York 
City. 

Hopkins, Ben F., president, The Cleveland 
Graphite Bronze Co., Cleveland, O. 

Jounson, Ratpu R., industrial coordination, 
University of Detroit, Detroit, Mich. 

Kuincer, James D., in charge of material 
testing laboratory, Engineering Division, Chrys 
ler Corp., Detroit, Mich. 

Kut, Water S., experimental department, 
Waukesha Motor Co., Waukesha, Wis. 

Limperc, Atrons A., body engineer, Fisher 
Body Corp., Detroit, Mich. 

Marks, STANLEY G., assistant 
Wilcox-Rich Corp., Detroit, Mich. 

McGratH, DonaLp MarBLE, service depart- 
ment, Eclipse Aviation Corp., East Orange, 
N. J. 

Nourse, Hucu C., 
Telephone Co. of 
Canada. 

Porter, Harotp R., junior engineer, Stand- 
ard Oil of California, Richmond, Calif. 

Rainey, Rexton S., engineer, Victor Mfg. 
& Gasket Co., Chicago, Ill. 

SasaKt, WaASABURO, Managing director, Tokyo 
Jidosha Seizo, Kaisha, Joto-ku, Tokyo, Japan. 

SCANTLEBURY, WoopMAN FRANclis, senior en- 
gineer, Nassau County 
ment, Mineola, N. Y. 

ScHULTz, JoHN W., automotive engineer, 
technical department, Standard Oil Co. (Ind.), 
Chicago, III. 

SHAPIRO, Francis Peter, salesman, General 
Auto Electric Co., New York City. 

SHea, JouHn W., service station manager, 
Mayflower Stations, Inc., White Plains, N. Y. 

SHORTER, Leo Josepn, chief engineer, Singer 
Co., Ltd., Coventry, England. 

SHumMway, ALrrep E., manufacturers’ agent, 
647 W. Virginia St., Milwaukee, Wis. 

Sipos, JosEpH N., body draftsman, Fisher 
Body Corp., Detroit, Mich. 

SmirH, Laurie C., designer, Atlas Imperial 
Diesel Engine Co., Oakland, Calif. 

Stratton, Lioyp O., factory sales and ser 
vice, The Buda Co., Harvey, III. 

TastroM, Hersert V., 6 Damson Street, 
Garden City, N. Y. 

Tomuinson, E. F., 
Akron, O. 

Vokes, Ceci. Gorpon, managing director, 
Vokes, Ltd., London, England. 

WacusMuTH, Ernst E., technical advisor, 
Revere Copper & Brass, Inc., Detroit, Mich. 

Wacker, C. W., national account sales, The 
B. F. Goodrich Rubber Co., Chicago, III. 

WeEsTLAKE, VINCENT F., Westlake Brothers 
Ice & Coal, Fords, N. J. 


engineer, 


vehicles engineer, Bell 
Canada, Montreal, Que., 


Engineering Depart- 


sales, B. F. Goodrich Co., 
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Thousand-Passenger Airliners 
Forecast at Round-Table Meeting 


ERBAL pictures of future aircraft and 

moving pictures of wind tunnels and aero- 
nautical laboratories of four European nations 
featured the Special Technical Meeting, spon- 
sored jointly by the Society of Automotive 
Engineers, the American Society of Mechanical 
Engineers and The Institute of the Aeronautical 
Sciences, Friday, Dec. 4, 1936, in New York. 

Projecting listeners five years into the fu- 
ture, eight outstanding authorities predicted 
how 1941 aircraft would look and perform, 
in a round-table discussion of “The Next Five 
Years in Aviation,” presided over by Dr. J. C. 
Hunsaker, head of mechanical engineering de- 
partment, Massachusetts Institute of Tech- 
nology. 

Huge airliners weighing 1,000,000 lb. and 
carrying 1000 passengers were visualized in 
1950 by I. I. Sikorsky, vice-president in charge 
of engineering, Sikorsky Aircraft Division, 
United Aircraft Mfg. Corp. In the next five 
years he looks for craft weighing up to 200,000 
lb., gaining in efficiency as their sizes increase, 
and powered by four-in-line and _ six-in-line 
engines. As to future performance, Mr. Si- 
korsky foresees vastly improved comfort, aver- 
age speeds of 250 m. p. h. over any desired 
range, and sustained flight at 25,000 ft. Flying 
boats, he believes, will become relatively more 
numerous because of the vast spaces available 
for landing and take-off. 

With such giant aircraft, Dr. Alexander 
Klemin, professor of aeronautical engineering, 
New York University, foresees difficult prob- 
lems in stability and control. “Unless these 
problems are solved,” he warned, “the ma- 
neuverability of such a 1,000,000-lb. airliner 
would be so poor that it would take 4 hr. to 
land or take-off and would require an airport 
2 miles long.’ Hydraulically or electrically 
powered controls would be necessary to operate 
such huge aircraft, he predicted. 

Average specific fuel consumptions of 0.035 
Ib. per b.hp-hr. will be reached in the next 
five years, prophesied C. Fayette Taylor, pro- 
fessor of automotive engineering, Massachusetts 
Institute of Technology. He showed that pres- 
ent aircraft engines could be stepped up to 
develop between 1200 and 1600 hp. by in- 
creasing mean effective pressures and piston 
speeds. On two counts—reduced drag and 
better cooling efficiency at high altitudes — he 
predicts accelerated development of the water- 
cooled engine. 

“Fuels of t1oo-octane number will be as 
standard in five years as 87-octane fuels are 
today,” prophesied Dr. Graham Edgar, director 
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of research, Ethyl Gasoline Corp., ‘‘and fuels 
well above 100-octane number will be used 
to a considerable extent. These fuels will per- 
mit increases in horsepower up to 50 per cent, 
decreased fuel consumption, or both,” he con- 
tinued. Unless Diesel fuels are improved, Dr. 
Edgar can see little progress for Diesel engines 
in aircraft under 2000 hp., within the next five 
years. 

Agreeing with Dr. Edgar, Roland Chilton, 
consulting engineer, Wright Aeronautical Corp., 
stated his belief that the Diesel engine must 
improve faster than the gasoline engine to 
compete successfully in aviation during the 
next five years. Conceding the superiority of 
the Diesel in fuel costs, he emphasized that 
weight of fuel is the immediate problem, 
pointing out the constantly improving fuel 
consumption of the gasoline engine. 

Speaking on practical progress in airplane 
aerodynamics, William Littlewood, chief engi- 
neer, American Airlines, Inc., answered claims 
that the limit of development has _ been 
reached — that future development would be in 
refinement only. The makers of these claims, 
he contended, neglect the multitude of develop- 
ments now going on and the importance of so- 
called refinements. 

“A great gain in aerodynamic efficiency will 
come with the larger airplanes of the next 
five years because of the larger size of the 


wings relative to the fuselage,” predicted B. C. 


Boulton, chief engineer, Glenn L. Martin Co 
He also looks for a decrease in structural 
weight because of new, lighter materials, better 
distribution, and increased knowledge of load 
applications. 

“Today’s airship begins with the perform- 
ance predicted for 1941 airplanes,’’ contended 
Com. C. E. Rosendahl, commandant of Lake- 
hurst Naval Station, “‘and the next five years 
will see regular airship service over the North 
Atlantic and the Pacific Oceans.” Believing that 
the airship soon will overcome the misunder- 
standing handicapping it, he predicted that 
the United States will soon embark on an air- 
ship program, greater than ever. 

Featured among the moving pictures show- 
ing wind tunnels, water tunnels, and aeronau- 
tical laboratories of European countries that 
concluded the meeting, were those that actu- 
ally showed the path of air flow around vari- 
ous airfoils. In England the flow was photo- 
graphed by means of Schlieren photography 
and, in Germany, by means of smoke layers. 

Foreign guests who presented the films of 
their respective countries were: for England, 
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Washington 
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Group Capt. T. E. B. Howe; for France, Col. 
N. Champsaur; for Germany, Dr. Ing. F. 
Seewald; and, for Italy, Lt. Col. Vincenzo 
Coppola. 


Wanted—1932 TRANSACTIONS 


Headquarters’ supply of SAE TRransAcTIONS 
FOR 1932 is exhausted. We have an urgent 
request for a copy. Anyone knowing of one 
that is available is asked to notify the editor of 
SAE Journat at 29 West 39th St., New York. 


Sees Business As 


Great Social Power 
@ Metropolitan 


The automotive industry is still fresh because 
it is still engineer-managed, Dr. William J. 
Cameron of the Ford Motor Co., declared be- 
fore some 250 members and guests attending 
the Dec. 16 meeting of the Metropolitan Sec- 


tion. That, he said, is one reason why it was 
foremost in leading the country out of our 
past depression. Section Chairman T. C. 


Smith welcomed the guests and, as toastmaster, 
introduced the speakers. 

Officers of the National Society, members of 
the Council and the headquarters’ staff were 
guests of the Governing Board of the Metro- 
politan Section. President Ralph R. Teetor 
spoke briefly on “The Advantages of the SAE 
to Operators— Automotive and Aeronautic,” 
stressing the importance and resultant benefits 
of close cooperation between manufacturers and 
those operating vehicles. The SAE, he said, 
is a clearing house helping both to a common 
end-the accomplishment of the best possible 
and the most economic transportation. Presi- 
dent-elect Harry T. Woolson spoke on the na- 
tional aspect of the automotive industry. Only 
the manufacturing part centers around Detroit; 
operation centers around every city, he stated, 
and also pointed out that practically every state 
supplies some raw materials to the industry. 

Stating that in years gone by politicians got 
all the blame or praise for depression or pros- 
perity, Dr. Cameron said that this has all been 
shifted to business. And, he added, business 
should welcome this responsibility because busi- 
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ness is one of th social 
Business itself, he responsible for 


bettering working conditions during the past 


yreatest ol 
added, 1S 


powers. 


hundred years. He emphatically stated that 
shorter hours, decrease of child labor, and 
elimination of unsanitary working conditions 
have come from within business itself; not 


from legislation, duress of labor unions or any 
other outside force. The philosophy of busi- 
ness, he added, is to do decent things. 

Looking ahead Dr. 
prosperity; a prosperity 
rather than speculation. 
and decentralization. 

Speaking specifically of the automotive in- 
dustry, Dr. Cameron said that the reason fot 
its success is that its pioneers, the men who 
invented and developed the motor car, were 
working for an ideal; they had a useful idea 
and a persistent spirit. He went on to say 
that few of them had only profit in mind, and 
that those who did, fell by the wayside. This 
same spirit, he continued, exists today. With 
engineers at the helm the industry refuses to 
stand still and this is proved in the interest 
the public has shown by flocking to automo- 
bile shows to see its products, he added.  Fol- 
lowing this same thought, Dr. Cameron pre- 
dicted that the 1937 car will be 
antique in 1947 than the 1903 
is now. 


Cameron 
based on 


sees greater 
production 
He sees a six-hour day 


more of an 
museum car 


Among the national officers and officers-elect 
present as Metropolitan Section guests were 
President Teetor, President-elect Woolson, 


Councilor Joseph A. Anglada, Councilor-elect 
A. T. Colwell, Councilor-elect Walter C. Keys, 
Vice-President-elect John M. 
Transportation 


Orr, representing 


and Maintenance Engineering; 


Vice-President-elect Stephen Johnson, Jr., repre 
senting Truck, Bus & Railcas 
Vice-President Adolf Gelpke, representing 
Truck, Bus & Railcar Engineering; Vice-Presi- 
dent-elect A. L. Beall, representing Aircrafts 
Engine Engineering; Vice-President-elect Wil- 
liam S. James, representing Passenger Car Engi- 
neering; Councilor Frederick C. Horner, Trea- 
surer David Beecroft, Vice-President-elect C. 
Herbert Baxley, representing Fuels and Lubri- 
cants Engineering; Vice-President T. B. Rendel, 
representing Fuels and Lubricants Engineering. 


Engineering; 


At a reception preceding the meeting the of- 
ficers and councilors of the National Society 
were hosts to the Metropolitan Section Gov- 
erning Board and members of the headquar- 
ters’ staff. 


New Student Branch 


Inaugurated at Purdue 


@ Purdue 

On Dec. 10, SAE President Ralph R. Teetor 
and officers of the Indiana Section officially 
welcomed a group of students at Purdue Uni- 
versity as a Student Branch of the Society. 
President Teetor presented the charter which 


was accepted by Student Chairman M. C. 
Compton. The engineering faculty of the Uni- 
versity and many members of the Indiana 


Section were on hand to honor the occasion. 
As a welcome to President Teetor the Uni- 
versity arranged special laboratory displays dur- 
ing the afternoon. The Electrical Engineering 
School exhibited television, high-voltage and the 


Five of the Eight 
Chairmen of SAE 


Student Branches 


i. David Hunter, Massachusetts Institute of Technology. 2. Hamar A. Ball, General Motors Institute. 3. Howard Heffley, Ohio State 


University. 


4. R. Colby Baker, New York University. 


5. John P. McDermott, Oregon State College 


January, 1937 











28 


cathode-ray oscillograph. A variable compres- 
sion C.l. engine, wind-tunnel models and a 
chassis dynamometer were on display at the 
Mechanical Engineering School, and at the 
Chemical Engineering Building photo-micro- 
graphs and evaporators were to be seen. The 
Purdue University Airport and Laboratory at- 
tracted many of the visitors. 

The presentation of the charter took place 
at the dinner meeting. Dean Potter, Professors 
Jacklin and Young and other members of the 
faculty paid tribute to the Society and the 
group of students forming the new Branch. 
Edward F. Lowe, SAE assistant general man- 
ager, conveyed greetings from General Manager 
John A. C. Warner who, at the last moment, 
was unable to attend. He then spoke on 
“Keeping the Automotive Industry Young,” 
from a paper prepared jointly by Mr. Teetor 
and Mr. Warner. Indiana Section Chairman 
Charles C. Merz and Student Chairman Comp- 
ton jointly presided at the meeting. 

“The Student Branch at Purdue University 
is off to a good start, and should prove to be 
one of the most active and progressive student 
groups,” reported Mr. Lowe upon his return 
to SAE Headquarters. 

Student officers serving with Mr. Compton 
are L. G. Kreiser, vice-chairman, and L. B. 
Bornhauser, secretary-treasurer. 


Suggests Special Name 


For Hypoid Lubricants 
@ St. Louis 


“The powerful, hypoid-type lubricant should 
be definitely distinguished from all other E-P 
lubricants, otherwise there will be much con- 
fusion in service,” warned J. E. Jury of the 
Shell Petroleum Corp., in his paper “‘Extreme- 
Pressure Lubricants and 1937 Hypoid-Axle Ser- 
vice,” presented at the Dec. 18 Meeting of the 
St. Louis Section. 

To solve the problem he suggested the name 
“hypoid lubricant’ that has been adopted by 
many refiners. 

As a “conciliator between technical facts 
and practical values,” Mr. Jury sought success- 
fully to dispel the mysteries of hypoid gears 
and their lubrication from the minds of those 
concerned with service and maintenance and to 
establish a mutual understanding between them 
and the technicians. 

The word “hypoid’’, he explained, is coined 
from the Greek prefix hypo meaning beneath. 
This name is appropriate, he continued, as the 
pinion can be located below the axle level, and 
thus permit the lowering of the car floors that 
has featured recent models. 

How the hypoid differential gearing de- 
veloped from the straight bevel type was de- 
scribed by Mr. Jury as the “modern engineer’s 
short story.” Design of the spiral-bevel gear 
was the first step, he went on, as the tooth 
curvature permitted greater tooth length in con- 
tact. Having the greatest number of teeth in 
contact, and hence the lowest pressure per 
tooth, the worm gear would seem to be the 
most desirable but, he explained, a compromise 
was necessary because the worm gear had cer- 
tain mechanical, production, and economic 
weaknesses. Finally, he concluded, the gear 
designer, metallurgist and chemist formed the 
arbitration committee that compromised on the 
hypoid gear. 

Development of lubricants for hypoid gears 
paralleled the development of the gears them- 
selves, Mr. Jury said. He then told of the 
new problems introduced by the addition in 
hypoid gears of sliding or rubbing action to 


Vol. 40, No. 1 


S.A.E. JOURNAL 





Tourist-Trailer Makers Study 
SAE Standardization Facilities 


EADING executives and technicians of the 

fast-growing tourist-trailer industry got 
first hand knowledge of SAE standardization 
facilities and processes when they met with 
Chairman George McCain and his passenger 
car standards division in Detroit early in De- 
cember. Convened to accelerate the work of 
standardization of trailer couplings, the in- 
formal gathering resulted in the outlining of 
SAE Standards Committee processes as they 
might be applied to various technical ele- 
ments of tourist-trailer design development such 
as brakes, lighting equipment, etc. 

Carl W. Schelm, president of the recently 
organized Trailer Coach Manufacturers Asso- 
ciation, said that standardization and _legisla- 
tive recommendations had been discussed at 
a meeting of the board of directors of his as- 
sociation a short time before and he indicated 
clearly the possibility of its cooperation with 
SAE efforts in the standardization field. 

Particularly interesting was the discussion of 
cooperative possibilities because of the repre- 
sentative character of the men present. Execu- 
tives from 11 trailer companies — including the 
leading producers — attended as did representa- 
tives from 8 equipment factories prominent in 
the new field. Seven automobile men came 
from Chrysler, Buick, Pierce-Arrow and _ simi- 
lar organizations. 

Definite progress was made on the tourist- 
trailer coupling project. A joint standardiza- 
tion committee was formed to carry forward 
this project. It is comprised of four automo- 
tive representatives, three trailer representatives 
and two hitch and jack company representa- 
tives and will function under SAE standards 
procedures. 

Trailer representatives appointed were Clyde 
Beattie, Silver Dome, Inc.; F. C. Burt, Vaga- 
bond Coach Mfg. Co.; and G. W. Smith, 
Palace Travel Coach Corp. Coupling and jack 





that of the pure rolling in spur gears, by higher 
speeds, and by higher pressures. Factors that 
must be considered in the specification of hypoid 
lubricants, Mr. Jury enumerated as the mo- 
mentary high temperatures developed by the 
gear sliding under high load, load and tooth 
pressures, rubbing speeds, and gear finish. 

As a result of cooperative work using the 
SAE E-P lubricant-testing machine, Mr. Jury 
presented a table that put commercial E-P 
lubricants under four classifications in order of 
their load-carrying properties as follows: hypoid 
lubricants, mild hypoid lubricants, mild E-P 
lubricants, and gear lubricants. 

As to the causes of scoring in hypoid gears, 
Mr. Jury stated “high pressure and rubbing 
speeds result in temperatures so high that 
actual welding occurs in minute areas along the 
tooth-contact lines.” The lubricating film, he 
continued, must act as an “anti-welding flux” 
to prohibit metal-to-metal contact between the 
sliding or rubbing surfaces. A stress of 400,- 
ooo |b. per sq. in. is theoretically possible in 
hypoid gears, and the rubbing or sliding veloc- 
ity may reach 1800 ft. per min., he pointed out. 

Regarding the great diversity of manufactur- 
ers’ recommendations for E-P hypoid lubricants, 
Mr. Jury explained that it is not surprising 
when one considers the fact that car designs, 
axle designs, operating conditions, production 
problems, and service problems are different for 
every make of car. 


Switt, Saginaw Plat- 
ing & Specialty Co., and W. V. Thelander, At- 
wood Vacuum Machine Co. 


representatives are E. C. 


Automotive representatives are: A. G. Her- 
reshoff, Chrysler, chairman; Louis Thoms, 
General Motors; H. S. Jandus, General Spring 
Bumper Co.; and a representative of Ford, yet 
to be named. 

Many specific made, de- 
signed to be helpful to the committee when it 
actually begins to function. 
were: 


suggestions were 
Among these 


(a) A standard coupling should be of the 
ball type, including ball, throat diameter and 
stud sizes. 

(b) The ball should be as near as possible 
to the tractor axle and of forged stock. 

(c) The standard should provide means for 
attaching the coupler to the tractor car frame. 

(d) Standard height from ground and _ posi- 
tion of ball with relation to the rear bumper. 
Sufficient clearance space for coupling mech- 


anism through maximum turning angle of 
vehicles (60 to 70 deg.). 
(e) Height of ball above ground, (17 to 


26 in.) suggested, and to be given as minimum 
and maximum. (Average height from ground 
of center of gravity on cars is around 27 in.) 

(£) Provide for interference with trunk rack, 
baggage compartment door and changing de- 
signs on the tractor. 

(g) The articulate coupling 
should be in line with the centers of gravity 
of the trailer and tractor. 

(h) The static load on the coupling ball 
(200 to 800 lb.) but balls should be designed 
to take maximum shock load. 

(1) Suggestion that car manufacturers pro- 
vide dealers with a kit of standard parts re- 
quired on the tractor, on which a standard ball 
can be mounted by the trailer manufacturer. 


point in the 


Attributes Loss to 


‘ . 
Traffic Congestion 
@ New England 

Loss of $300,000 a year is caused by conges- 
tion at one Boston street intersection, according 
to computations from a survey quoted by Max- 
well Halsey in his talk before the New England 
Section, Nov. 5. A like amount spent in correct- 
ing conditions leading to this congestion would 
be a sound investment, he said. Mr. Halsey is 
associate director of the Harvard Bureau for 
Street Traffic Research. He told of its work and 
explained its current program. 

Alfred W. Devine, associate registrar of motor 
vehicles, Commonwealth of Massachusetts, de- 
voted his talk, which was given on the same 
program, to the problem of headlight glare. 
Some years ago, he said, the various states made 
specifications for headlamps and the manufac- 
turers sent the lamps to the states so that they 
could have the lamps tested and either approve 
or reject them. Today, he continued, some 
lamp makers have their own tests made and 
sell the lamps to car manufacturers without first 
submitting them to the states for approval. Mr. 
Devine predicted that this practice will be curbed 
within another year and that the lamp manu- 
facturers may find it better to cooperate with, 
rather than ignore state officials. This statement, 
he said, is not a threat; but he pointed out that 
lack of headlamp approval by the states might 
lead to production trouble. 





Two motion pictures, ““] rial by Torture’’ and 
“Horsepower Vs. Horse Sense,’ shown through 
the courtesy of the Plymouth Motor Corp., illus- 
trated causes of accidents and ways to prevent 
them. 

Myron S. Huckle, chairman of the Section, 
introduced the speakers and led the discussion. 


Steel Making Still 
An Art, Says McQuaid 


@ Detroit 


With alloy steels becoming more complicated 
every day, it is essential that there be the 
closest cooperation between the various di- 
visions of engineering and production in the 
motor car plants, as well as between the sup- 
pliers, according to Harry W. McQuaid, metal- 
lurgist, Republic Steel Corp., who addressed 
the Detroit Section on Nov. 30. As a typical 
picture of such cooperation he pictured the 
engineers, the heat-treating foreman, the fac- 
tory manager, the inspector, and 
tendent of the assembly line around a table 


superin 


discussing a problem in transmission noise. 

Steel making is still an art, 
Mr. McQuaid, and involves a tremendous lot 
of judgment, particularly on the part of the 
melter. Melting down scrap is a tricky job 
and depends partly on the furnace tempera- 
ture. Sesides, Mr. McQuaid indicated, the 
furnace itself burns u 


according to 


) in the process; the 


bottom comes up, the roof comes down, and 
the melter must watch continually a_ thou- 
sand variables that must be caught on the fly. 

Engineers who consider purely the analysis 
of the stee) are fooling themselves, Mr. M« 
Quaid stated. His company, he said, is mak- 
ing six kinds of SAE No. 1040 steel for one 
plant. The variations come largely in grain 
size and other factors relating to prior heat 
treatment, he reported. Very often specifica- 
tions are called for that are in conflict with 
one another, Mr. McQuaid said. In order to 
obtain steel that will cold shear in cold weather 
without cracking, it is necessary to make it 
tougher, but that adds to the machining cost 
and subsequent trouble may develop in nor 
malizing and in grinding, he explained as an 
example. 

When called upon from the floor, Mr. Mc- 
Quaid explained briefly the importance of con 
trolling grain size. Grain size, he said, de- 
pends not so much upon the heat-treatment as 
it does upon the method of deoxidation when 
melting down and the percentage of aluminum 
introduced. Coarse-grained steels which have 
all carbon in solution have maximum harden- 
ability; whereas, fine-grained steels in which 
the carbon is not in complete solution have 
minimum hardenability, he explained. The 
so-called deep-hardening steels, however, ac- 
cording to Mr. McQuaid, are not always an 
advantage because a certain amount of tough 
ness is lost and brittleness acquired. 


Inspects Army Motor 


Equipment at Fort Lewis 


@ Northwest 
Explaining the Army’s system of maintain- 
ing its motor equipment in time of war, Lieut. 
J. A. Ostrand, Engineer Corps, U. S. Army, 
spoke before the Northwest Section, Dec. 11. 
In the afternoon members and guests of the 
Section visited Fort Lewis and, with officers 
as guides, inspected the maintenance facilities 
and equipment of the Field Artillery, Signal 
Corps, Ordnance Department and Quartermas- 
ter Corps. Returning to Seattle in the evening 


the meeting was continued at the Roosevelt 
Hote] 
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Lieutenant Ostrand explained that in wat 
time five echelons of maintenance are pro- 
vided, ranging from lubrication and minor 
adjustments performed on the front, to major 
overhauls, replacement of units and other large 
jobs performed well back from actual fighting. 
All maintenance operations, he © said, are 
grouped in these five echelons according to 
the amount of work involved and the special 
equipment required for each operation 

The speaker went on to explain the exact 
uses of each piece of equipment in carrying 
out the duties 
in War time, 


assigned to the Engincer Corps 
which includes the transpertation 
of personnel and equipment, tools, food, water, 
and electrical supplies. 

On the subject of keeping roads in condi 
explained first that the 


tion he maximum 


weight of any vehicle in actual war time use 


i tons. The heavy trafhe passing ove 
these roads makes them subject to considerable 
punishment, he added. To cope with the prob- 
keeping them passable, Licutenant 
Ostrand said that the Engineer Corps is using 
dump trucks, power graders, power shovels, 


tractors, and trailers 


lem ot 


in addition to hand tools. 
The discussion following the paper was lead 

by Col. H. E. 

Fort Lawton. 


Finch, Post Commander at 


Only after ten thousand years of brick laying 
did that art become perfected to its present 
standard, Prof. H. J. McIntyre told the North- 


west Section at its Nov. 20 meeting, in em 
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phasizing strides made in scientific management 
since 1890 when Taylor and Gilbreth, respec- 
tively, first made time and motion studies. Up 
until then, he said, little or no thought had been 
given to scientific job. study. Professor M« 
Intyre, who 1s a member of the University of 
Washington faculty, commercial engineering de 
partment, continued by saying that although 
Taylor and Gilbreth were attacking the problem 
ot job study from different angles they wer« 
united in purpose and their results were practi- 
cally the same. 

If every business man were to become morte 
time-and-motion conscious both the employers 
and the employes would benefit from the re- 
sultant progress, he stated, adding that the prob 
lem must be approached with an open mind 
and without consideration of operations or con- 
dit.ons which have been evolved over a period 
ot time. 


Record Crowd Hears 


Wolf on 1937 Trends 
@ Chicago 
Style trends in the new cars here and there 
show advances toward the tear-drop design, but) 
treamlining is still governed largely by a desire 
for pleasing appearance and contours acceptable 
to the public, rather than by true aerodynamics, 
said Austin M. Wolf, consulting engineer, in his 
talk before 416 members and guests of the 
Chicago Section, Nov. 16, the greatest turnout 
in the Section’s history. 


Prior to the meeting 


Blanchard Joins SAE Staff 


Donald Blanchard has joined the 
SAE headquarters staff as secretary of 
the Engineering Relations Committee. 

Charged with supervision of all con- 
tacts between the 
agencies, this committee has’ been faced 
with demands for constantly 


Society and outside 


increasing 
service ever since its organization more 
than a vear ago. Particularly has the need 
become great for a more thorough con- 
tinuing contact between automotive engi- 
administrative 
and regulatory agencies to remove techni- 
cal safety matters from the argumentative 
class by providing an uninterrupted sup- 
ply of needed engineering facts. It is to 
this task in particular that Mr. Blanchard 
will devote a major part of his energies. 


neers and technicians of 


After graduating from Columbia Uni- 
versity in 1915, with the degree of clec- 
trical engineer, Mr. Blanchard served as 
an officer in the U. S. Navy and ‘vorked 
for some time in the machinery held be- 
fore becoming a business paper editor. 

In the 17 years since he first joined the 
Chilton Co., Mr. Blanchard has made’ his 
influence felt and his analytical abilities 
effective in every part of the automotive 
field. As editor of Commercial Car Jour- 
nal he became familiar with transpor- 
tation and maintenance problems and 

| participated widely in SAE activities along 
these lines. Later, he was editor of Auto- 
motive Industries and contacted intimately 
| automotive design and production prob- 
lems from the standpoint of the manu- 
facturer. Finally, as editor of Automobile 
Trade Journal, the position from which 
he has just resigned, he has been a vital 
tactor in helping automobile dealers with 
their merchandising and legislative prob- 
lems. 
Mr. Blanchard is a full member of the 








Donald Blanchard 


SAE and is vice-chairman of its Phila 
delphia Section. He is a brother of Harold 
F. Blanchard, technical editor of Moror, 
who is also a member of the Society. 
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SAE members were guests of the Chicago Auto- and stressed the desire of the Society to develop 

mobile Trade Association on a trip through interest among engineering students attending 

Chicago’s 37th Automobile Show. universities and colleges with a view of building 
This is the second time in two years that up student membership. 

Mr. Wolf has addressed the Chicago Section 

during automobile show week. In his review of ‘ P 

the 1937 models he spoke from slides, making Hypoid Paper Excites 

comments on this year’s engineering develop- - - 

ments. The subject matter was similar to that Prolonged Discussion 

in his paper, “Trends in 1937 Car Design,” : 

published in the November, 1936, issue of the @ Pittsburgh 

SAE Journat. Rear-axle design within the next two years 
Preceding Mr. Wolf's talk Edward F. Lowe, will be so completely changed over to the 

assistant general manager of the Society, spoke hypoid design as to leave the spiral-bevel type 

of the accelerated growth in SAE membership virtually obsolete, Walter R. Griswold, Packard 
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Titeflex for twenty years has been satisfactorily used for fuel lines by 
all Manufacturers of Automobiles, Trucks, Tractors, Buses, Aeroplanes 
and Motor Boats. 


> ° ° 
Titeflex is all-metal. No rubber or composition is used to make the 
tubing tight, and it therefore does not deteriorate when carrying 
gasoline, oil, lubricants or steam. All flexibility and movement is 
absorbed directly in the metal wall, which eliminates the use of a 
packed sliding joint to produce flexibility. 

° * . 
Titeflex is now used extensively in Industry as fuel lines on gasoline and 
diesel driven motors, lubrication and pressure lines for machine tool 
equipment, exhaust tubing, and conduit for low pressure applications. 
Radio shielding for low and high tension lines, and steam, water and 
air lines in manufacturing processes. We are experts in flexible tubing 
problems. Send us your exact requirements and we will give you our 
recommendations for any application. 
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Motor Car Co. chief research engineer, told 140 
members and guests of the Pittsburgh Section, 
Nov. 17. 

The Packard engineer explained that hypoid 
gears are superseding the older spiral bevel 
form because of the inherently greater capacity 
of the hypoid form of gearing, which permits 
a much greater ratio of tooth strength to ring- 
gear diameter, thus avoiding rupture of gear 
teeth by fatigue due to high bending stresses 
of the gear teeth. Another reason for the grow- 
ing adoption of hypoid gears, he said, is that 
they permit lowering bodies, seats, and floor 
boards without the use of obnoxious tunnels 
in the rear passenger compartment. Continu- 
ing, he explained that these gears are inherently 
much easier to manufacture to a high standard 
of quietness in operation. Hypoid gears are 
also being adopted because continued increases 
in power overloaded the spiral-bevel types and 
brought on skin distress which could not be 
prevented entirely by extreme measures in lu- 
brication, he added. 

In the introduction of his paper, “Rear-Axle 
Design and Lubrication,” Mr. Griswold pointed 
out that Packard is the oldest manufacturer of 
hypoid axles, having introduced this type of 
drive in regular production in the fall of 1924, 
and having produced them in all Packard cars 
since that time. 

The important relationship of the rigidity 
in the mounting of the gears with their size 
and capacity was explained by Mr. Griswold, 
and he laid considerable emphasis on the fact 
that in axles generally—and particularly with 
those using hypoid gears—the lubricant be- 
comes an element tantamount to an added 
structural element in the axle design. He 
demonstrated how, by strengthening or weak- 
ening this structural element, the axle capacity 
increases or decreases just as would some me- 
tallic part in the unit change the capacity as 
it was made stronger or weaker. 

The discussion of Mr. Griswold’s paper, 
under the direction of Chairman Stephen John- 
son, Jr., of Bendix Westinghouse, showed the 
great interest which the oil research scientists 
and lubricating engineers have in the subject. 
Chairman Johnson permitted the meeting to 
extend over the usual time limit as such well- 
known engineers as Dr. W. A. Gruse, in charge 
of petroleum research at Mellon Institute, Dr. 
Kennedy of Gulf Research and Development 
Laboratories, P. M. Robinson of Pennzoil Co., 
Mr. Saylor of Valvoline Oil Co., C. J. Living- 
ston of the Mellon Institute, B. H. Eaton, 
Motor Vehicle Supervisor of the Bell Telephone 
Co., Mr. Lund of the American Oil Co., of 
Baltimore, and many others entered into the 
discussion. Ernest Wooler, chief engineer of 
Timken Roller Bearing Co., also aided in the 
discussion and F. A. Lundgren, Pittsburgh 
Packard service manager, spoke on some of 
the service aspects of lubrication of hypoids. 

Chairman Johnson feels somewhat elated 
over the growing activity of the Pittsburgh 
Section and over the fact that the meeting was 
the largest they have had to date. 


Aircraft Instruments 


. 
Explained to Students 
@ N.Y. U. 
Student branch members of the SAE and the 
American Society of Mechanical Engineers 
(Aero) at New York University heard Lieut. 
Donald W. Harmon, sales engineer, Pioneer 
Instrument Co., speak on the history of aero- 
nautical instruments and explain their func- 
tions at a joint smoker held Nov. 24. He illus- 
strated his talk with some 60 pictures which 
were projected on the screen. 


Depicts SAE’s Part in 
Advancing the Industry 
@ Milwaukee 


More than 150 members and guests turned 
out to welcome SAE President Ralph R. Teetor 
and Assistant General Manager Edward F. 
Lowe to the Dec. 11 meeting of the Mil- 
waukee Section. Mr. Teetor, when introduced 
by Section Chairman Arthur W. Pope, Jr., pic- 
tured the important role which the SAE is 
playing in the march of automotive progress. 
He traced the industry’s history from the good 
old days of the horseless carriage up to the 
present, and made some predictions of what 
is to come. 

Mr. Lowe presented the paper, “Keeping the 
Automotive Industry Young’, which was pre- 
pared jointly by Mr. Teetor and SAE General 
Manager John A. C. Warner. Mr. Warner 
had expected to attend, but was unable to do 
$0. 

During the informal discussion which fol- 
lowed, the principal subject was engineering 
education and the fitness of young graduates 
for the tasks that confront them when they 
enter the automotive industry. It was gen- 
erally agreed that the industry is so complex 
and so filled with problems to be solved that 
no young engineer with initiative necd fear that 
there is nothing left for him to do. 


Meeting on 1937 Cars 
Features Lubrication 
@ No. California 


Commenting favorably on the work which 
has been done to reduce oil consumption at high 
speeds through improved piston-ring design, 
elimination of ring chatter and closer fitting 
of parts, G. L. Neely, research engineer, Stand- 
ard Oil Co. of California, spoke on the lubrica- 
tion trends in 1937 cars before 135 members 
and guests of the Northern California Section, 
Dec. 8. John F. Winchester, manager, general 
automotive department, Standard Oil Co. of 
New Jersey, and past-chairman of the SAE 
Metropolitan Section, addressed the meeting on 
“The Lubrication and Transportation Riddle 
for 1937.” Prof. A. B. Domonoske presided 
and also presented a paper in which he com- 
pared the design trends of American and for- 
eign makes of cars. The theme of the meeting 
was “New Car Features.” : 

Laying stress on the fact that decreased 
capacity for transmission lubricants places an 
additional load upon the lubricants, Mr. Neely 
gave reasons behind recommendations of non 
extreme-pressure lubricants for transmission 
overdrives. He also explained why extreme 
pressure lubricants are required in steering 
gears with high gear reduction to permit easy 
steering and to diminish wheel fight. Mr. Neely, 
in speaking of hypoid gears, pointed out that 
reasons beyond the elimination of the propeller- 
shaft tunnels are influencing the use of these 
gears. Their greater strength, he said, will 
soon result in further decrease in size and 
resultant increase in lubrication problems. 

We are on the threshold of radical design 
changes which will call upon the petroleum 
refiner to know much concerning chemical re- 
action of lubricants with metals and regard 
ing what portions of the petroleum should b 
removed and what materials added to produc« 
the perfect lubricant, Mr. Neely said in con 
cluding his paper. 

Professor Domonoske, the second speaker, 
discussed and illustrated with lantern slides the 
outstanding design trends in foreign cars and 
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a few American Cars. 
figures, compiled by section members, show- 
ing performance characteristics of six low 
priced 1937 American cars, including data on 
air-to-fuel ratio, combustion efficiency, speedom- 
eter accuracy, fuel consumption, acceleration, 


He also quoted some 


hill-climbing ability, body dimensions and cat 
weight. 

The final speaker, Mr. Winchester, after 
introducing his paper by recalling the early 
days when there were 420 manutacturers of 
automobiles and a good car could be depended 
upon to travel a hundred miles or so without 
needing a major repair, spoke on lubrication 
problems, the outstanding features of the new 


31 


ars and the problems facing the motor-trans 
port industry as they are affected by existing 
and pending legislation. 

Stating that 90 per cent of, the 1937 cars 
should use E-P lubricants and that 60 per cent 
must use them, he explained that the use of 
ordinary lubricants with hypoid gears results 
in severe damage to the gears because the 
lubricants cannot withstand the tremendous 
pressure built up by the combined sliding and 
rolling action of the teeth. He went on to say 
that an E-P lubricant is compounded to chem- 
ically anchor its film on the gear surfaces so 
that it can withstand the pressures. Because 
many E-P lubricants are not suitable for hypoid 
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gears, Mr. Winchester stated, manu 
facturers are marketing an approved lubricant 
under their own names; others are listing thos« 
they approve and still others are announcing 
specifications of lubricants for use in their cars. 
On the subject of legislation Mr. Wincheste: 
stated his opinions of certain existing laws and 
urged men afhliated with the automotive indus- 
try to work as individuals for sound legislation 
by becoming actively interested in the 
lems. He spoke particularly of 
chassis rating and taxation. 
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Reports Automotive 
Progress in Japan 
© Detroit 


Today there are about 70,000 passenger cars 
and 40,000 trucks in use in Japan, go per cent 
of which are American products, according to 
Shotaro Otake from Yokahama, Japan, who ad- 
dressed the Junior-Student activity of the De- 
troit Section on Nov. 17. The first automobile 
appeared in Japan about 15 years ago. 
about 95 per cent of all 


Today 


passenger Cars are 
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These three simple words tell an important story to the automotive world. It is a 
story thet has withstood the test of time, because it carries truth, conviction and 


dignity. 


The words “A Spicer Product” are really a guarantee—a guarantee of quality 
and dependability. Back of these words are an integrity of purpose, a strength 
of position and a pride of accomplishment, all of which contribute to the recog- 
nition and acceptance accorded Spicer Products by the entire automotive industry. 


We are proud that the industry has come to rely upon the guarantee implied 


in the three words that head this message. 


We are also naturally proud of our ability to supply products which unqualifiedly 
measure up to the most exacting requirements of the automotive field today. 
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taxicabs, which are kept running day and 
night. Rates are approximately 15 cents for 
six miles, according to Mr. Otake. Roads are 


fairly well paved in the cities but are narrow 
and bumpy outside. Mr. Otake reported that 
the government has appropriated 1,400,000, 
ooo yen for future lopment. 
Japan has several limitations in building up 
its automobile production, Mr. Otake’ stated, 
adding that it lacks technicians, experience, and 
materials. Coal and mineral re 
lacking, he said, and the country 
upon foreign sources of supply. 
Mr. Otake, Japan is at 


highway deve 


ources are 
must dep: om 
rears to 
present producing 8ox 


cars per month and is employing 2500 workers 
in the industry. Last month the _ industry 
showed a profit for the first time, added. 
The problems of technicians and experience, 
he continued, are largely being solved through 
employment of American engineers who are 
being sent to Japan. 

At the same meeting Tom O. Richards, chair- 


man of the technical data department of Gen- 
eral Motors Research Corp., spoke on 
the possibilities of engineering 
tional point of view. He quoted a 
lished by the Commissioner of 

which indicated that all that was 
sary had been done, the day of large 
was past, and there was nothing 
Mr. Richards went on to point out the tre- 
mendous strides that have taken place which 
began that very year when a method of alloy- 
ing steels was first discovered in England. Mr. 


some of 
from the voca- 
report pub- 
Labor in 1886 
strictly neces- 
profits 


more to do. 


Richards’ philosophy as given to student engi- 
neers was summed up thus: 

“Don’t be too sure that you know the latest 
way everything is being done Be sure you 


know the fundamentals of 
physics, as you can 
requirements of a job 


mechanics and 
ibout the other 
after you vet it. It is 
impossible for engineering colleges to 
with the latest 
partments are 


learn 


keep up 

practices since enginecring de- 
at least a year ahead of the an- 
nual shows from which most design trends are 
gathered. As industry’s products become more 
technical, the fellow with engineering educa- 
tion will be in greater demand to fit into the 
scheme of things.” 


Sees Many Problems in 

N . e “Ve 
Tourist-Trailer Field 

@ Philadelphia 

Philip H. Smith, contributing editor on tour- 
ist trailers, Automotive Industries, declared be- 
fore the Philadelphia Section at the Dec. 9 
meeting that the 


vet to find 
to rate the 


passenger-trailer industry has 
itself and until it does it is hard 
importance of this phase of the 
automotive industry. Continuing on 
Mr. Smith said that the trailer manutacturers 
have not yet decided whether they are building 

home or a vacation vehicle. 

The impetus of this new 
dustry, according to Mr. 


this theme 


branch of the in- 
Smith, has come b 


cause of the vehicle’s ability to remove its 
owner from disagreeable ties, such as unem- 
ployment, and because we have become con- 


to look for a industry that will 
solve such problems 


factory space. 


ditioned new 


as general inertia and ill 


manufacturing and design 
raging in the field, he 
added, stating that the on panel 
material. Some of the insist’ that 
metal panels are the composition 
panels have many 
Another difference of opinion, he said, 
of overall design; some designing 
for appearance and_ others 


There are several 


controversies trailer 
first one 

designers 
answer while 

adherents, he continued. 
is one 
streamlining 


building box-type 


a 
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trailers to get full headroom. He went on to 
say that trailer hitches are important and re- 
quire a great deal of development work. 

Weight on the drawbar has not been ad- 
vertised accurately and the weights usually run 
higher than indicated, Mr. Smith declared. The 
effect on the tow vehicles has not been de- 
termined, he said, but some trouble is expected 
and it may be that some cars will be designed 
to have good trailer-towing qualities. Enough 
experience has been compiled to show that 
there is a decided problem relative to tow cars, 
he added. 

The discussion led by Mr. Fitzpatrick, Pierce- 
Arrow Motor Car Co. brought forth many 
humorous aspects of the new mode of trailer 
living. 


Meeting Devoted to 


Air and Land Safety 
@ Washington 


Five out of nine major aircraft accidents in 
the past five years have been due to flying at 
too low an altitude in bad weather, Col. Haro!d 
E. Hartney, technical adviser, Senate Safety 
Committee on Aeronautics, told 65 members 
and guests at the Washington Sections meet- 
ing on “Greater Safety for Automotive Land 
and Air Transport”, Dec. 8. Sharing the pro- 
gram with Colonel Hartney were Burton W. 
Marsh, director of safety and traffic engineer- 
ing, American Automobile Association, who 
spoke on the development of safety courses 
in high schools, and H. H. Allen, who discussed 
the safety regulations proposed by the safety 
section of the Bureau of Motor Carriers, Inter- 
state Commerce Commission. 

Colonel Hartney said, in continuing, that 
improved equipment for planes, airports and 
airways have greatly reduced the probability 
of accidents, and he predicted that not more 
than three major accidents will take place dur- 
ing the next three years of scheduled flying, 
in spite of rapidly increasing air service. Colonel 
Hartney went on to say that American equip- 
ment for getting planes safely from one air- 
port to another is not only more complete, but 
also superior to that in use on European air- 
ways. He suggested that to further improve 
safety the Government should stick to its job 
and the airlines to theirs; that the policy of 
non-interfering inspection be continued and im- 
proved; that the technical factor in equipment 
be further built up. 

He added that every factor having to do 
with engine improvements or the further de- 
velopment of blind flying will add to the safety 
of aviation and should be encouraged. Flying, 
he believes, is becoming so much a matter of 
routine and precision that pilots need no longer 
fear the bogey of “I am getting too old”, but 
that they will continue in harness until they 
retire the same as railroad engineers do. Com- 
paring the railroads to the airlines, Colonel 
Hartney noted that it took the railroads 100 
years to adopt block signals and double tracks, 
while aviation has made comparable progress 
in 33 years. He added that aviation’s toll in 
accidents has been far less than that of the 
railroads in their early years, stating, as a 
specific example, that in one month of 1888, 
in one state, the employees killed and injured 
totaled 391. 

The mortality rate of boys and girls of high 
school age, due to motor vehicle accidents, is 
growing higher while that of younger chil- 
dren is decreasing, said Mr. Marsh in explain- 
ing the necessity of automotive safety courses 
in high schools. More than 2500 high schools, 
he said, are now offering safety courses care- 
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fully developed by safety engineers and then 
adapted to presentation by educators and 
psychologists. The keynote of these courses 
is an appeal to the student's sportsmanship, 
rather than a specific appeal for safety, he 
added. 

Mr. Marsh stated that too many people are 
prone to blame accidents on one specific thing, 
either legislation, enforcement, traffic signals 
or something else. He made it clear that no 
one thing can be a cure-all, although there are 
many things that can be improved, each of 
which would contribute to improving the gen- 
eral safety picture. 
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The consequent distribution of pressure results in less 
wear, less heat generation, greater smoothness, silence 
end increased load carrying capacity. Ideal lubrication 
is automatically obtained, es well es proved efficiencies 
as high as 99.34% —the highest ever recorded. 


Forty million miles in 3000 cars without a single failure 
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Mr. Marsh also told how the American Auto- 
mobile Association is assisting in driver train- 
ing courses wherein students are first instructed 
and then given training on the road in cars 
having dual control, that is, two sets of brake 
and clutch pedals. So far, he said, all students 
who have completed this course have a cleas 
record. 

Mr. Allen went over the proposed safety 
regulations upon which the safety section of 
the Bureau of Motor Carriers has been working, 


and asked for criticism and suggestions con- 
cerning them. These regulations, he said, thus 
far cover only such essential factors as head 
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lights, side lights, clearance lights, rear lights, 
reflectors, stop lights, brakes, windshield wipers, 
flares and red signals. 

The bureau, he explained, has divided the 
problem into three parts: the control of the 
driver, the control of the vehicle and the report- 
ing of accidents. Hearings, he reported, are 
about to start on the hours of service for bus 
and truck drivers. 


Present and Future 


Car Trends Discussed 


@ Dayton 

“The Trend of Passenger Car Design for 
1937-—And Future Trends,” was the subject 
of a talk by Joseph Geschelin before 175 mem- 
bers and guests of the Dayton Section on 
Nov. 23. Mr. Geschelin, who is Detroit tech- 
nical editor, Chilton publicatiqns, spoke partic- 
ularly on the strides toward greater safety and 
comfort and remarked that many of the so- 
called refinements are genuine developments 
resulting in better vehicles. 

Hypoid gears, superchargers, and economy 
without sacrifice of performance were the sub- 
jects of a spirited discussion which followed 
Mr. Geschelin’s talk. 


The Dayton Section’s December meeting was 
postponed because of the speaker's illness. 


Tells How Aircraft 
Weight May Be Reduced 


@ Detroit 


Although lightness is a supreme requirement 
for aircraft structure, aerodynamic and other 
requirements prohibit the designer from using 
the most ordinary and direct means of obtain- 
ing lightness, R. H. Upson, aeronautical engi- 
neer, University of Michigan, stated before the 
Dec. 14 meeting of the Detroit Section, de- 
voted to airplane and passenger car design prob- 
lems. Severely limited in depth-span ratio, 
and with outside braces now entirely banned, 
weight reduction depends on certain expedients, 
largely refinements of detail, which Mr. Up- 
son outlined as follows: 

1. Accurate control and knowledge of the 
magnitude and distribution of all critical com- 
binations of applied forces. 

2. More precise and reliable stress analyses. 

3. Improved materials and fasteners. 

4. Forces balanced against each other in the 
most direct way. 

5. Parts serving as many different purposes 
as possible. 

6. Reactions carried in tension rather than 
compression, where possible. 

7. Concentration of compressive stresses into 
relatively few members of most efficient section. 

8. Compression members with as nearly con- 
tinuous support as possible. 

9. Protection against corrosion, wear, flutter 
and fatigue. 

10. Reduction of wing area. 

The use of metal apparently favors a ma- 
jority of the above objects, and Mr. Upson 
thinks that in spite of a few quite plausible 
arguments for fabric covering on both air- 
planes and airships, the all-metal job is ob- 
viously here to stay. By this is meant the use 
of a smooth, stressed skin, structurally com- 
bined with a metal frame. 

Remarking that there are two different and 
somewhat divergent trends now noticeable in 
this type of construction, Mr. Upson asked, 
“Shall we seek the benefit of an appreciable 
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Annual Meeting 


Exhibitors 


AN engineering exhibit for en- 

gineers, in charge of engi- 
neers, will be held Jan. 11 to 15 
in the Book-Cadillac Hotel, De- 
troit, as one of the features of 
the SAE Annual Meeting. A 
partial list of exhibitors appears 
below, in alphabetical order. 
Visit the exhibits when you at- 
tend the Annual Meeting. 
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Ford Motor Co. 
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Sun Oil Co. 
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Timken Roller Bearing Co. 

United American Bosch Corp. 

Victor Manufacturing & Gas- 
ket Co. 

Waukesha Motor Co. 

S. S. White Dental Manufac- 
turing Co. 

Wilson Welder & Metals Co. 

Wilson Mechanical Instru- 
ment Co. 
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amount of skin compression by greatly extend- 
ing or multiplying the compression flanges; or 
shall we seek the alternative benefit of fewer, 
more substantial, and more efficient compres- 
sion flanges, leaving the skin to carry tensile 
stresses only?” 

Evidently the final answer must be a com- 
promise aimed at a more effective combination 
with other desirable refinements of structure, 
according to Mr. Upson. This question, he 
said, was settled in the Metalclad ZMC-2 
dirigible by superimposing tensile stresses to 
balance a large part of the skin compression, 
which permitted unstiffened sections of skin 
as wide as 7 ft. A similar possibility in air- 


plane construction has not yet been utilized, 
he added. 

He listed specific avenues of improvement 
still open, and falling into the general 
fication already mentioned, as: 

1. Boundary layer control 
braking facilities permitting a 
loading. 

2. Utilization of springs and shock-absorbers 
to reduce gust loads. 

3. More precise knowledge of fatigue effects, 

4. More complete analysis of the optimum 
type and distribution of compression flanges 
and shear webs. 

5. Basing stress analysis on actual air pres- 
sures, inside and out, instead of on the highly 
arbitrary integrations of such still in 
vogue. 

6. Increased practical data on pressure dis- 
tribution, especially in gusts. 

7. Development of practical means for the 
superposition of tensile stresses, mechanically 
and aerodynamically. 

8. Improvement of joints through more ef- 
ficient fastenings. 

The last item, more than any other, accord- 
ing to Mr. Upson, also involves the matter of 
cost, hitherto unmentioned not from any wish 
to follow aeronautical tradition in that respect, 
but to emphasize its large and growing im- 
portance. 

First cost is important enough for an airliner 
covering thousands of miles in a single day 
and millions of miles in its total life; but it 
is a paramount consideration in the develop- 
ment of private planes, by far the biggest po- 
tential market for aircraft and still almost un- 
touched, Mr. Upson declared. 

It is the stylist (and that means the sales 
department) who controls, to a great extent, 
the construction of an automobile body, ac- 
cording to J. W. Greig, body engineer, Hudson 
Motor Car Co., who followed Mr. Upson on the 
same program. Each time the style is changed, 
the construction necessarily is adjusted to suit 
this new design, he said. It is because of the 
stylist that the designer cannot go radical in 
the design of construction, such as blowing up 
a balloon out of fibrous resin material or some 
other pet idea that might be had, Mr. Greig 
stated. 

Speaking of weight saving, Mr. Greig pointed 
out that welding develops the ability to save 
weight through non-overlapping materials, the 
saving of bolts, nuts and rivets. It was, he 
said, through welding development that we 
now have one-piece roofs and back panels 
without excessive weight and waste. Mr. Greig 
also pointed out that a reduction in cost can 
actually be made with each pound of weight 
saved in most cases. 

The body shell of the present car is skin 
stressed and designed for it, Mr. Greig main- 
tained. He pointed out that thin metals, at 
their point of attachment, will eventually 
fatigue at the joint unless the area is great 
enough. He suggested that one way to off- 
set this is to spot-weld a piece of heavier gage 
material to the thin material at its point of 
contact with structural members. The form- 
ing operation of the part, he continued, can be 
made with these heavier materials welded in 
place and in this way it is possible to elimi- 
nate many smaller stampings and the dies 
necessary to make them. 

Mr. Greig gave a typical breakdown of 
weights as we find them in a_ hypothetical 
3000-lb. car: Chassis weight is about 1500 Ib. 
and body weight approximately 900 Ib. Of 
the chassis, 300 lb. is the weight of frame, 
and of the body 300 lb. is the body shell 
structure, minus all doors. This gives the 

(Continued on page 36) 
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Automotive 
piece Name - Rear Axle 
Driving Gear 
Waterial - H.R. Steel 


First Chucking 
Operations: 


Ist Sta. - Unload and Load. 


Qnd Sta. - Drill, Rough Turn 
and Rough Face, 


Drill, Semi-Finish 
Turn’ and Rough Face. 


3rd Sta. 


4th Sta. Rough Face, Rough 


Chamfer and Rough 


Groove. 

5th Sta. - Chamfer and Finish 
Groove. 

6th Sta. - Finish Face’ and 
Chamfer. 

7th Sta. - True. Bore, Finish 
Turn, and Chamfer. 

8th Sta. =- Finish Turn and 
Ream. 

Time per Piece - 1 Minute 


59. Seconds. 
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(Continued from page 34) 
structural unit of the car a weight of approxi- 
mately 600 lb. Doors weigh 255 lb. and seats, 
175 lb. The glass has a total weight of 55 
lb. and other trim and incidentals such as 
carpet, cloth, cardboard, insulation, hardware, 
etc., make up the rest, about 170 lb. The body 
shell, as it is being used today, weighs 200 lb. 
Even with all the welding being done, there 
are 35 lb. of bolts, nuts and rivets still being 
used, according to Mr. Greig. The shect metal 
such as hood, radiator shell and fenders (which 
have no structural bearing whatever, but are 
merely used to cover ob‘ectionable parts and 
give a smooth appearance) weighs 181 lb., he 
added. 

Some opportunities for weight reduction 
listed by Mr. Greig included substitution of 
plastic material for glass; development of 
stamping, material and design in doors; elimi- 
nation of sheet metal with the help of the 
stylist; and modification of seats. 


Service Men Speak 
At Closed Meeting 


@® Oregon 

The Oregon Section termed its second closed 
meeting of the year “Service Superintendents’ 
Evening”. It was held Dec. 11 and only mem- 
bers and a few invited guests attended. Chair- 
man VandeWater presided. 

Realizing that nothing said would be re- 
ported the speakers literally tore the new cars 
apart and put them together again, emphasiz 
ing strong points and criticizing weak ones. 
The speakers included D. L. McGregor on 
Hudson, Terraplane and Willys, O. A. Struss 
on Chevrolet, R. W. Vinson on Nash and 
Lafayette, and E. H. Swayze on Studebaker. 

Questions from the November Question Box 
were freely discussed and several new  prob- 
lems were submitted for January. W. H. Paul 
told of student activities at Oregon State Col- 
lege and it was announced that J. Verne Sav- 
age would attend the SAE Annual Meeting in 
Detroit, Jan. 11-15. 


Annual Meeting 
(See pages 17-19) 


Tractor Meeting 
April 21-23, 1937 


Pere Marquette Hotel 
Peoria, Ill. 





Buffalo—No meeting 


Canadian—Jan. 20 

Royal York Hotel, Toronto; dinner 7:00 
P. M. Speaker—Laurence P. Saunders, director 
of engineering, Harrison Radiator Corp. 


Chicago—Jan. 5 

Hamilton Club;-dinner 6:30 P. M. The 
Place of Research in the Evolution of the Auto- 
mobile—T. A. Boyd, head of Fuel Section, 
General Motors Corp. 


Cleveland—No meeting 
Dayton—Jan. 18 

Engineers Club; dinner 6:30 P. M. Trailers 
—William B. Stout, president, Stout Engineer- 
ing Laboratories, Inc. 


Detroit—Jan. 11 to 15 
Book-Cadillac Hotel; participation in Annual 
Meeting of the Society. 


Indiana—Jan. 14 
The Athenaeum, Indianapolis; dinner 6:30 


P. M. 
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tory at first, then had laboratories at Har- 
vard University and later, in 1932, estab- 
lished the Land-Wheelwright Laboratories 
with George Wheelwright, Ill. He has 
devoted his time to the study of the basic 
phenomena of polarization and in the de- 
velopment of new applications of Polaroid 
in addition to the major project, headlight 
glare elimination. 


@ Erle Martin received his B.S. degree 
from Pennsylvania State College. After 
serving with the Fairchild Aircraft Co. and 
later with Air Propellers, Inc., he joined 
the Hamilton Standard Propellers organi- 
zation of which he is now chief engineer. 


@ Russell Hudson McCarroll was but 


one year out of the University of Michigan, 
where he was graduated in chemical. engi- 
neering, when he entered the employ of 
the Ford Motor Co. in 1915. After special 
work in coke oven installation at the new 
Rouge plant in 1919 he began specializing 
in metallurgy. He developed exclusive 
alloys and heat treatments which made 
possible the use of castings for such parts 
as crankshafts, camshafts and pistons, that 
are stronger, yet lighter than conventional. 
castings, and that cost less to build. He 
also supervised experiments resulting in 
development of synthetic lacquer from soy 
beans, now used to finish Ford cars. He 
supervises 20 laboratories developing and 
testing new materials and uses, and now 
is devoting special attention to widen the 
use of farm-produced materials in industry. 


@ A. D. Meals went into the machine 
tool industry immediately after graduat- 
ing from Purdue University in 1914. For 
the past 12 years he has been connected 
with the Cincinnati Milling Machine and 
Cincinnati Grinders, Inc., where he is now 
sales engineer. Earlier he was affiliated 





SAE Meetings Calendar 


Kansas City—Jan. 19 

Hotel Kansas Citian; dinner 6:30 P. M. 
Speakers—George A. Page, Jr., chief engineer, 
Curtiss-Wright Airplane Co., and a representa- 
tive from Transcontinental and Western Air, 
Inc. 


Metropolitan—Jan. 18 

The Roger Smith, 4o E. gist St., New 
York City; dinner 6:30 P. M. Aviation Engine 
Development—Henry C. Hill, project engineer, 
Wright Aeronautical Corp. Additional talks 
will be given by: a representative of Pratt & 
Whitney Aircraft Co., on engines; a_repre- 
sentative of the Maybach Co. or the Junkers 
Co., on Diesel engines, and a representative of 
Eclipse Aviation Corp., on accessories. 


Milwaukee—No meeting 


New England—Jan. 12 

Walker Memorial, M.I.T., Cambridge, Mass.; 
dinner 6:30 P. M. MHypoid Gears—Design, 
Service and Lubrication—John H. Baird, engi- 
neering dept., Lubri-Zol Corp. 


Northern California—Jan. 12 

Engineers Club, San Francisco; dinner 6:30 
P. M. 

(The Section will hold its Annual Dinner 
Dance on February 6.) 


Northwest—Jan. 15 


Roosevelt Hotel, Seattle; dinner 6:30 P. M. 
Automotive Engineering Progress—George E. 





with the Warner & Swasey Co. and the 
Foster Machine Co. He has specialized in 
development and sales of both centerless 
and centertype grinders. During the W orld 
War Mr. Meals was engineering officer in 
the U. S. Naval Reserve Corps, with the 
commission of ensign. 


@ Thomas B. Rhines joined the United 
Aircraft Research Division immediately 
upon graduating from M.I.T., where he 
received his B.S. degree. He is aeronau- 
tical engineer of that organization. 


@ A. M. Rothrock graduated from 
Pennsylvania State College with a B.S. in 
physics in 1925. He continued at Penn 
State as graduate assistant until 1926 when 
he received his appointment to the Lang- 
ley Memorial Aeronautical Laboratory of 
the National Advisory Committee fa 
Aeronautics. As a member of the technical 
staff he has been conducting research on 
fuel injection and combustion phenomena 
in Diesel. engines since that time. His 
present rating is head, fuel injection sec- 
tion. Mr. Rothrock is a member of the 
Institute of the Aeronautical Sciences, Sig- 
ma Xi, and the N.A.C.A. Subcommittee on 
Aircraft Fuels and Lubricants. 


@ Norman G. Shidle has been in au- 
tomotive publishing since 1920. For 13 
years he was with the Chilton Company, 
first on “Automotive Industries” and later 
as directing editor of all that organiza- 
tion’s automotive papers. He was a mem- 
ber of the SAE Council in 1932-1933 and 
was chairman of the Philadelphia Section 
in 1927-1928. Since 1933 he has been 
executive editor of the SAE Journal and 
has contributed regularly to “Forbes” as 
automotive ed‘tor. He was graduated from 
Swarthmore College in 1917 and was on the 
editorial staff of the Ronald Press Co., 
New York, before entering the automo- 


tive field. 


Bock, design engineer, tractor equipment, 
Isaacson Iron Works; Harley W. Drake, su- 
perintendent of equipment, Pacific Highway 
Transport Co., and W. W. Churchill, superin- 
tendent of equipment, Washington Motor 
Coach Co. 


Oregon—Jan. 15 

Imperial Hotel, Portland; dinner 6:30 P. M. 
1937 Trend in Truck Design and Current 
Developments in Equipment—Frank C. Allen, 
Motor Truck Branch, International Harvester 
Co., Joseph P. Seghers, president and manager, 
Sechers Motor Co.; Ed Dagner, branch man- 
ager, White Motor Co., and Robert Mann, 
manager, Isaacson Iron Works. 


Philadelphia—Jan. 20 


Engineers Club; dinner 6:30 P. M 
St. Louis—No meeting 


Southern New England—Jan. 19 

Bond Hotel, Hartford, Conn.; dinner 6:30 
P. M. New Designs in Aircraft—I. 1. Sikorsky, 
vice-president in charge of engineering, Si- 
korsky Aircraft Division, United Aircraft Corp. 


Southern California—Jan. 29 

3arker Bros. Emporium, Los Angeles; dinner 
6:30 P. M. Fuels—Now and in the Future— 
Dr. U. B. Bray, assistant manager of research, 
Union Oil Co. of Calif. 


Washington—No meeting 
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"Taar's a real letter—written by 


a real Kathryn—to her brother. 
You can read her happiness in 
every line. She’s mighty glad 
to have the telephone back. 

And so are a great many 
other men and women these 
days. About 850,000 new tele- 
phones have been installed in 
the past year. 

That means more than just 
having a telephone within 
reach. It means keeping the 
family circle unbroken—con- 
tacts with people — gaiety, sol- 
ace, friendship. It means 
greater comfort, security; quick 
aid in emergency. 

Whether it be the grand 
house on the hill or the cottage 
in the valley, there’s more 
happiness for everybody when 
there's a telephone in the home. 


The Bell System employs more men and women than any other business organization in 
the United States. The total is now close to 300,000. Good business for the in 


telephone company is a sign of good business throughout the country. 


BELL TELEPHONE 


SYSTEM 






& 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 

Engineering Aerodynamics 

By Walter Stuart Diehl. Published by The Ronald Press Co., New 
York, Revised Edition, 1936; 556 pp., illustrated. [A-1] 

This volume represents a complete revision of the original edition 
published in 1928 and includes new material made available through 
intensive aerodynamic research on the part of various laboratories and 
active experimental construction on the part of the airplane manufac- 
turers since that time. 

The book gives new data and methods on applied wing theory, con- 
trol surface design, performance calculation and estimation. 


Practical Aircraft Stress Analysis 


By D. R. Adams. Published by Pitman Publishing Corp., New York 
and London, 1936; 163 pp., illustrated. [A-1] 

The subject matter of this book, based on lectures delivered at the 
de Havilland Aeronautical Technical School by the author, is presented 
with the object of providing a simple and practical study of the methods 
used in the stress analysis of aircraft components. 


The Airplane and Its Engine 


By C. H. Chatfield, C. Fayette Taylor and Shatswell Ober. Published 
by McGraw-Hill Book Company, Inc., New York and London, Third 
Edition, 1936; 401 pp., illustrated. [A-1] 

Intended primarily for the reader desiring a sound knowledge of the 
basic principles and a broad view of the present development of the 
airplane and its power plant, without giving to the subject the inten- 
sive study which is essential for the designing engineer or the expert 
mechanic, this book has found in its two previous editions, wide accept- 
ance by both the general public and by schools and colleges. 

Messrs. Chatfield and Taylor through their contributions to the 
Society’s activities are well known to our members. 


Twenty-First Annual Report of the National Advisory Commit- 
tee for Aeronautics, 1935. 


Published by the National Advisory Committee for Aeronautics, 1936; 
Available at the Government Printing Office, City of Washington; 625 
pp.; Price, $2.75. [A-1] 

The report of the National Advisory Committee for Aeronautics for 
the year 1935 includes technical reports Nos. 508 to 541, individually 
noted throughout the past year in these columns. 


Preliminary Tests in the N.A.C.A. Free-Spinning Wind Tunnel 


By C. H. Zimmerman. N.A.C.A. Report No. 557, 1936; 18 pp., 
illustrated. Price, 10 cents. [A-1] 


Turbulence Factors of N.A.C.A. Wind Tunnels as Determined 
by Sphere Tests 


By Robert C. Platt. N.A.C.A. Report No. 558, 1936; 21 pp., with 
tables and charts. Price, 10 cents. [A-1] 


The Forces and Moments Acting on Parts of the XN2Y-1 Air- 
plane During Spins 

By N. F. Scudder. N.A.C.A. Report No. 559, 1936; 8 pp., with 
tables and charts. Price, 5 cents. [A-r] 


Vol. 40, No. 1 


A Simplified Application of the Method of Operators to the 
Calculation of Disturbed Motions of an Airplane 


By Robert T. Jones. N.A.C.A. Report No. 560, 1936; 13 pp., with 
charts. Price, 10 cents. [A-1] 
Calculated and Measured Pressure Distributions Over the Mid- 
span Section of the N.A.C.A. 4412 Airfoil 


By Robert M. Pinkerton. N.A.C.A. Report No. 563, 
illustrated. Price, 10 cents. 


1930; 16 pp., 


[A-1] 


Ground-Handling forces on a 1/40-Scale Model of the U. S. 
Airship “Akron” 


By Abe Silverstein and B. G. Gulick. N.A.C.A. Report No. 566, 1936; 


14 pp., illustrated. Price, 10 cents. [A-1] 
Airplane Design—Performance 

By Edward P. Warner. Published by McGraw-Hill Book Co., Inc., 
New York, Second Edition, 1936; 653 pp., illustrated. LA-1} 


What started as a revision of his book on the Aerodynamics of Air 
plane Design published nine years ago, the author explains, grew into a 
complete rewriting and subdivision of the material into two volumes 
This, the first volume, treats of performance alone and the basic aero 


dynamic laws and phenomena and collected data which control per- 
formance. 

Stability and control will follow in another volume. 

Mr. Warner, a past-president of the Society and identified with man 


of its activities, needs no introduction to the JourNAL readers 


The Nature of the Deflection-Aileron Flutter of a Wing as 
Revealed through its Vibrational Frequencies 

By Katsutada Sezawa and Satosi Kubo. Report No. 140 oF th 
Aeronautical Research Institute, Tokyo Imperial University, June, 1936; 
42 pp., illustrated. \-1 


Chief Characteristics and Advantages of Tailless Airplanes 


By A. Dufaure De Lajarte. Translated from Association Technique 
Maritime et Aeronautique, June, 1935. N.A.C.A. Technical Memoran 
dum No. 794, May, 1936; 39 pp., 8 figs. \-1 


Similitude in Hydrodynamic Tests Involving Planing 
By M. F. Gurson. Presented on the occasion of the inauguratios 
of the Institute of Mechanics of Fluids of the University of Lille, April 
5-8, 1934. N.A.C.A. Technical Memorandum No. 795, May, 1936 
pp., 2 figs. A-l 


Etude du Confort a Bord des Avions de Transport et Application 
Pratique a un Appareil 

By Stephen J. Zand and Gilbert Perot. Published in 1’ Aéronautique 
June, 1936, L’Aérotechnique section, p. 69. A-I 

The authors have for three months been in the service of the French 
government, engaged in introducing to the French aircraft industr 
methods of reducing noise and increasing passenger comfort in use in 
this Country. The present article summarizes their work, dealing with 
it under five headings: noise study in aircraft; elastic engine mounting 
heating and ventilation; soundproofing material; a 
soundproofing, the Breguet-Wibault 670. 


concrete case ol 


Die “Spannziffer” eines Zugstabes mit Abgestufter Biegesteifig- 
keit 

By Hans W. Kaul. 1936, 
p. 181. [A-1] 

In this theoretical discussion of the tension coefficient in a tension 
member with graduated resistance to bending, the Von Karman method 
of calculation is applied to a tension member stressed beyond the 
elastic limit. As in welded structures members are often stressed 
beyond their elastic limit over only part of their length, determinations 
are made of the effect of the extent of such stressed portion and its 
location within the member. 


Flugzeug-Typenbuch 1936 

By Helmut Schneider. Published by Herm. Beyer Verlag, Leipzig, 
Germany. 300 pp.; illustrated. [A-1] 

This first handbook of the German aircraft industry contains speci- 
fications and performance data on powered and glider aircraft and 
aircraft engines; information on parts, accessories, instruments, testing 
machines, structural materials and machine tools; and a manufacturers’ 
index. 


Published in Luftfahrt-Forschung, June 20, 


(Continued on page 40) 
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33 MANUFACTURERS OF AUTOMOBILES, 
TRUCKS AND BUSES HAVE ADOPTED 
AND PROVEN SWAGED-ON SNAP TERMI- 
NALS—AS WELL AS MOST AIRCRAFT, 
LAMP AND SPECIALTIES MANUFACTURERS. 


H. A. DOUGLAS MFG. CO. 


204 RAILROAD ST. - BRONSON, MICHIGAN 





ORIGINATORS OF Swaged -On Snap Terminals 
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NOTES AND REVIEWS 


Continued 





—— sur un Nouveau Type d’Appareil Volant: 1’Hélico- 
plan” 

By Lado-Bordowsky. Published in L’Aéronautique, July, 1936, 
L’ Aérotechnique section, p. 89. [A-1] 

The new type of airplane described is said to have the following 
advantages: for the same lift area, a reduction of 65 per cent in take-off 
and landing speed; and for the same take-off or landing speed, the pos- 
sibility of doubling or even tripling total weight. 

These advantages are said to be due to the two lift propellers, which 
are inoperative during normal flight. They revolve in opposite direc- 
tions, parallel to the wing surface, and are placed symmetrically with 
relation to the longitudinal axis of the airplane. 


Un Aspect Particulier de la Lutte Contre le Bruit: I’Insonorisa- 
tion des avions 

By A. Métral. Published in Le Génie Civil, July 25, p. 79 and Aug. 
1, 1936, p. 97. [A-1] 

An exhaust silencer operating on a new principle and designed by 
the French engineer Coanda is described in this article on decreasing air- 
plane noise, in the section dealing with the diminution of the source of 
noise. Methods of decreasing gear and propeller noise are also dis- 
cussed in this section. 

Properties of sound absorbing and insulating materials, as well as 
some results obtained are included in the section dealing with the 
sound-proofing of cabins. 

Introducing the practical details is a theoretical discussion of the na- 
ture of noise, the intensity and audibility of sound, its measurement and 
propagation. In conclusion, the complexity of the problem of noise 
suppression in airplanes is stressed and the specialization of engineers 
in this field urged. 

Les Hélices 4 Pas Variable 4 Commande Electrique 

By J. Richarme. Published in La Technique Moderne, Aug. 15, 1936, 
p. 569. [A-1] 

After setting forth the conditions required for the most advantageous 
operation of the propeller, the author examines in detail the present 
achievements in the field of electrical control of variable-pitch propellers. 

He concludes that in spite of the complexity of the mechanism, elec- 
trical control of variable-pitch propellers is a relatively easy solution of 


the problem of propeller control. The detail design difficulties, due to 
the application of an electric transmission to a revolving system, are 
said to be outweighed by the advantages obtained of a continuous 
variation of pitch, exactness of adjustment and maneuverability. 


Windkanalun‘ersuchungen iiber den Luftwiderstand Luftgekiihl- 
ter Flugmotoren mit Sternformiger Zylinderanordnung. 

By J. Kruckel. Published in Luftfahrt-Forschung, Aug. 20, 1936, p. 
239. | A-r] 

The results of an extensive investigation of the drag of air-cooled 
radial engines is here described. ‘Tests were made on individual cy]l- 
inders, on models of radial engines, and on several fuselages equipped 
with engine models and with and without propellers. The results are 
said to indicate design features through which drag may be considerably 
reduced. 


Der Masstabeinfluss beim Schleppversuch mit Flugzeug-Schwimm- 
werken 


By Rud. Schmidt. Published in Luftfahrt-Forschung, July 20, 1936, 


p. 224. | A-1] 

Measurements were made of the forces and moments on a full-scale 
flotation gear of a flying-boat and the results compared with those of 
models of the same design in two different sizes, as obtained in towing 
tanks. The object was to determine the effect of the Reynolds number 


on the results of model towing tests. 


Der Strahleinfluss bei Offenen Windkanalen 


By F. Weinig. Published in Luftfahrt-Forschung, July 20, 1936, 
p. 210. [A-1] 
An investigation was made of the effect on the results obtained of 
the walls in an open wind tunnel in front of and following the test 
section, for a circular air stream and for models whose span is small 


as compared with the tunnel diameter. 


Die Numerische Behandlung der Gesteuerten Langsbewegung 
eines Flugzeuges 


By J. Kleinwachter. Published in Luftfahrt-Forschung, May 20, 1936, 
Pp. 133. [A-4] 
A simplified method for calculating the dynamic stresses imposed on 


(Continued on page 42) 
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ROVIDE POWERFUL 3-WAY LOOSENING FORCE 
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e sensational locking action of Shakeproof’s new tapered-twisted 
eth. The positive protection against the damaging effects of vibration 
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Washers, Cotter Pins, Expansion 
Plugs Spring Washers, Coiled 
and Flat Springs, Special Wire 
Shapes and Small Stampings; in 
all kinds of metals. Consult us. 
Send sketches, blue prints, or sam- 
ples for quotations. Ask for stock 
lists of washers, cotters, and ex- 


pansion plugs. yd 
BARD SPRING CO. 






The Original Welch Plug. 
Specify Hubbard expan- 
sion plugs and eliminate 
“leakers."* 
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an aircraft by sudden changes in the angle of attack, such as 
by gusts, is developed. 


caused 


Uber den Einfluss der Bodenbreite eines Schwimmers oder Flug- 
bootes auf den Landestoss 
By E. Published in Luftfahrt-Forschung, May 20, 1936, 
p. 148. [| A-4] 
The effect of the width of landing surface of a pontoon or flying- 
boat on the landing impact is theoretically discussed. , 


Mewes. 


Uber die Weichlotung von Stahlblechen und ihre Verwendung 
im Flugzeugbau 
By A. Sambraus. Published in Luftfahrt-Forschung, June 20, 1936, 
Pp. 190. [A-5] 
Tin soldering and its usage in aircraft construction is discussed and 
the suitability of cadmium-zinc soldering for thin-walled steel sheets 
is investigated. 


CHASSIS PARTS 


Les Freins de Ralentissement pour Automobiles 


3y Henri Petit. Published in Journal de la Société des Ingénieurs de 
l’ Automobile, May, 1936, p. 135. C-1] 


Decelerative brakes are defined as those capable of operation for 
indefinite periods without modifying any vehicle parts or being them- 
selves modified, whose object is to retard the vehicle, without the ability 
to bring it to a stop or to hold it immovable on a slope however 
slight. 

Problems in connection with such brakes are 
as they are affected by the type of energy into which the kinetic energy 
is transformed, heat, electrical, or potential. 
referred to, and two designs, the French S.A.F.E. electrical and the 
Westinghouse air brake are described in detail. 


discussed particularly 


Various design types are 


Kurzere Bremswege durch Erhohung des Luftwiderstandes 
By Stefan Sztatecsny. 
July 25, 1936, p. 382. 


Published in Automobiltechnische Zeitschrift, 
[C-1]} 

The question of more efficient braking from high speeds by means 
of auxiliary aerodynamic brakes is discussed from the standpoint of 
reliability, minimum stopping distance and economy. The advantages 
of a new type of compound brake are illustrated, and the conclusion is 
drawn that such compound brakes, utilizing the force of air resistance as 
well as the friction between tire and roads are of present practical interest. 


Zur Schwingungslehre der Kraftfahrzeugfederung 

By E. Marquard. Published in Automobiltechnische Zeitschrift, July 
25, 1936, p. 352. [C-r] 

After briefly surveying the available German technical literature on 
the vibration of automotive spring suspensions, the author presents a 
mathematical method for determining the frequencies, amplitudes and 
accelerations of natural vibrations of various undamped suspension sys- 
tems. A critical discussion of the method leads to the conclusion that it 
has practical applicability. Examples of its use are given. 


Untersuchungen iiber die Quetschél-Verdrangung und _ ihre 
Auswirkung bei Zahnradgetrieben 

By E. Heidebroed and W. Peppler. Published in Kraftfahrtechnische 
Forschungsarbeiten, No. 2, p. 1. C-1} 

An investigation is here reported of the variations in oil pressure, and 
their effect on oil and on gears, caused when gear teeth are alternately 
engaged, thereby displacing the lubricant, and withdrawn, thereby draw- 
ing in oil or air, or a mixture of the two. Conclusions are drawn with 
regard to the condition and stability of the oil, casing dimensions, lubri- 
cation, gear teeth dimensions and gear-cutting methods. 


ENGINES 


Etude sur les Vibrations des Automobiles 


By Paul d’Aubaréde. Published in Journal de la Société des 
nieurs de l’ Automobile, July-August, 1936, p. 258. 


Ingeé- 
[E-1} 

An analysis is made of the vibrations of an automobile engine in 
operation. Applying this analysis practically, the author then discusses 
the location and ‘design of rubber mounting blocks to damp and isolate 
these vibrations. 


Entropy Diagrams for Combustion Gases of Gas Oil 


By Keikichi Tanaka, Seiichi Awano, Toyoaki Ohino, and Masami 
Kobayasi. Report No. 144 of the Aeronautical Research Institute, Tokyo 
Imperial University, September, 1936; 14 pp., 12 tables, 6 diagrams. 

[E-1} 
(Concluded on page 44) 
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FEDERAL-MOGUL BEARINGS SHARE HONORS 
IN FAMOUS HUDSON AND TERRAPLANE 


" TorTURE Jest 


40 A. A. A. Stock Car 
Records Shattered! 


24-hour, 2104-mile 
Utah Run Pre-Proves 
1937 HUDSON and 
TERRAPLANE 


Endurance and Performance 
as Never Before DonePriorto 
Any New Car Announcement 










“Your bearings came through with a perfect record!” That's 
what the Hudson representative wired at the completion of 
the famous 2104-mile HUDSON AND TERRAPLANE “TOR- 
TURE TEST” recently made on the Bonneville Salt Flats, Utah. 


Forty A.A.A. stock car records were shattered in one of the 
most unusual pre-announcement endurance tests ever ap- 
plied to any new cars! Twenty-four hours at wide open 
throttle! 5,535,964 crankshaft revolutions! 22,143,856 engine 
explosions! 22,143,856 separate and terrific bearing impact 
shocks... without even a hint of bearing failure! 


Federal-Mogul congratulate Hudson and Terraplane on the 
results of these gruelling tests, and are proud to be repre- 
sented at so many important wear-subjected points with 
Federal-Mogul parts, just as they are proud of scores of other 
sensational achievements ... on land, on water, and in the 
air. Mechanically and metallurgically, every Federal-Mogul 
bearing has what it takes to finish every test with flying colors. 





1937 Hudson Custom Eight Sedan 


FEDERAL-MOGUL CORPORATION e DETROIT, MICHIGAN 
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EXTREME PRESSURE | EP’) 
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For Winter Operations 
BY ALL MEANS 
INSIST UPON 
THE USE OF ‘‘STURACO”’ 


BECAUSE 


its predetermined and uniform HIGH 
LOAD CARRYING CAPACITY will pre- 
vent costly gear and bearing failures due to 
shock loads resulting from slippage of wheels 

<= on icy roads. 


“STURACO” £. P. LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 














D.A.STUART & CO. 


ESTABLISHED !865 
ENERAL OFFICES. 2727-2753 SO. TROY ST. CHICAGO, U.S.A 
BRANCHES IN PRINCIPAL CITIES 

















A Walter Truck Refueling the Yon Hindenburg 


Young Radiators are regular equipment on Walter 


trucks. Sturdily built, properly engineered, they per- 
form trouble-free cooling in all kinds of service and 
under any conditions. 


Let Young Engineers assist you in your cooling prob- 
lems. 


Sem e er 


YOUNG RADIATOR 
Orn PAY § 
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HIGHWAYS 
The Steadyflow Traffic System 


By Fritz Malcher. Published by Harvard University Press, Cambridge, 
Mass., 19353; 77 pp., illustrated. {F-1] 


Although the principles of the steadyflow system had been published 
in a number of articles, largely in The American City, prior to the 
death of the author, his friends believed that the worth of the man and 
the value of his work demanded as consistent and complete a state- 
ment of his ideas as could be made, to take the place, as far as might 
be, of the comprehensive book which he had in mind at the time of his 
death. Accordingly, his material which was in fragmentary form, has 
been collected, and is published by the Harvard School of City Planning 
in the series of City Planning Studies as a contribution to the field otf 
street design and traffic regulation. 


The Driver 


Sportsmanlike Driving Series. Published by the American 


Automo- 
bile Association, City of Washington, 1936; 85 pp., illustrated 


[F-4] 
Driver and Pedestrian Responsibilities 


Sportsmanlike 


Driving Series. Published by the American Automobile 
\ssociation, City 


of Washington, 1936; 77 pp., illustrated. [F-4] 
the first two of the Sportsmanlike Driving Series of five 
pamphlets being prepared by the American Automobile Association for 
a course in trafic, safety and driving, based largely on the “‘Sportsman- 
like Driving” outline for teachers which was prepared by the 
tion in 1935. 


= 


These are 


Associa- 


Collisions in Street and Highway Transportation 


By Barry Mulligan. Published by Dorrance and Co., Inc., Philadelphia, 
Pa., 1936; 310 pp., illustrated. [F-4] 
The object of this book is to discuss the question of street and high- 
way safety, or what the author elects to call the “traffic proLlem.” The 
elements of this problem are considered and remedies 


MATERIAL 
Theory of Elastic Stability 


By S. Timoshenko. Published by the McGraw-Hill Book Company, 
Inc., New York and London, 1936; 518 pp. [G-1] 


suggested. 


This is one of the Engineering Societies’ monograph series. 

The author points out that the modern use of steel and high-strength 
alloys in engineering structures, especially in bridges, ships and_air- 
craft, has made elastic instability a problem of great importance and 
urgent practical requirements have given rise in recent years to exten- 
sive investigations, both theoretical and experimental, of the conditions 
governing the stability of such structural elements as bars, plates, and 
shells. This work, recorded in various places and languages, often diffi- 
cult of access to engineers who need it for guidance in design, is 
brought together in this volume. 

Numerous references to papers and books relating to stability prob- 
lems are given in this book. 


PASSENGER-CAR 

Les Resultats du Concours de la Voiture S.I.A. 

By Maurice Berger. Published in Journal de la Société des Ingénieurs 
de l’'Automobile, July-August, 1936, p. 249. [L-1] 

A brief statistical study of the 102 designs submitted in the S.LA. 
competition for an economical, two-passenger car design is here pre- 
sented, as a preface to the 400-page volume which will contain all 
the details of the applications. Among the general features used by 
the majority of competitors are the following: rear engine mounting, 
four wheels arranged in a rectangle, driving wheels at the rear, steering 
wheels at the front, and a two-cylinder opposed air-cooled engine. 


Das Kraftfahrzeug: Betriebsgrundlagen, Berechnung, Gestaltung 
und Versuch 


By W. Kamm. Published by Julius Springer, Berlin, Germany. 
pp.; 484 illustrations. 


237 
[L-1] 

Writing a textbook on automotive design is a large and bewildering 
undertaking, because of the complexity of the subject and the extent 
of fundamental and detail research in connection with it. The author 
has met the problem by using as his basis the subject matter presented 
before his students at the Stuttgart college of engineering, setting forth 
a simple and comprehensive outline of the fundamentals, amply illus- 
trated from German practice, and annotated with a carefully selected 
bibliography of more than 100 articles. His treatise ranges from such 
general topics as the arrangement of the chief parts of the automotive 
vehicle, to details such as octane number ratings of fuels, Diesel engine 
fuel pumps, and exhaust noise damping. 
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. : @ John K. Ball, as chief stress engi- 
1937 SAE Annual Meeting ee ee neer of the Boeing Company, has directed 
=< S oe ee ee eee es eee all stress work on recent Boeing planes, 

including the P-26A pursuits, the model - 
Vice-Presidents Representing SAE Activities for 1937- - - - 22 247-D transports, the Y1B-9A twin-engined 

1 2 t bombers and the model 299 four-engined 
SAE Councilors for 1937 - - - - - - - - - = = = = 24 bombers. After attending the University 


of Washington, where he was trained in 
civil engineering, he joined Boeing as a 
stress engineer in 1928. He has been chief 
stress engineer since 1931. Mr. Ball is a 
native of Spokane, Wash. f 

(Transactions Section Begins) 


- pot as ae via ; @ A. L. Beall. SAE’s vice-president rep- 
Where Is the Trailer Going? — Philip H. Smith- - - - - - 45 resenting Aircraft-Engine Engineering for 


Selections of Oils for High-Output Aircraft Engines — A. L. Beall 48 1937, is research engineer of Wright Aero- 
nautical, which company he joined as test 


Spotwelding and Seamwelding the Aluminum Alloys—G. O. engineer in 1933. Previously he was for 
ie hal some years in charge of quality control of 
ee Fe GR a SS eee ee internal-combustion fuels for the Vacuum 

The Aircraft Trend in Body Structural Design-— Edward G. Oil Co. and a member of their research 
, committee. Before that he spent two years 

BUGR - 5 eS BO SY OS Sete 2 in the development of a single-cylinder air- 

: : , o -_ cooled engine for a cycle car, and a year 
Problems in Design and Construction of Large Aircraft—R. J. doing experimental. work on storage bat- 
Minshall, John K. Ball, and F. P. Laudan- - - - - - 67 teries for the Westinghouse Union Battery 


Co. His first job was with the H & N 
Carburetor Co., following which he joined 
the Prest-O-Lite Co. where he devoted 
most of his time to applying the then 
infant art of acetylene welding to mainte- 
nance and production work. He was born 
in New York City. 


(Transactions Section Ends) 
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manufacturing the first all-steel automo- 
Applications AE 6 6 fe LOR Se 6S Se Ce ee ere bile body. This was in 1910 when he was 
2 on the operating force of Hale & Kilburn. 
About SAE Members-— At Home and Abroad - - - - - - 26 Two years later he formed the Edward G. 
ae. _ ——— Budd Manufacturing Co., financing it 
1937 Annual Meeting Papers = Digest ees ee largely by his own savings, with the help 
Personnel of 1937 SAE Committees- - - - - - - - - - 34 of some local capital. Formed to exploit 
: ; the new field of sheet-metal stampings, his 
Reports of Committees- - - - - - -<°2© © © © « - 399 company soon had as its principal products 
, automobile-body stampings, and later, com- 
News of the Society + ee 8 et Se tO eS ee plete automobile bodies. About 1930 Mr. 
-. : Budd became interested in the physical 
Meetings SS 8) OSA SDA” SS properties of stainless steel and, after four 
Papers from SAE Meetings in Digest 5 ee WR. a se years of research and experimentation, his 
company pioneered in the development of 
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@ Through the use of two levers instead of one the new Ross 
Cam and Twin-Lever type steering gear reduces the unit 
pressures by 50 per cent in the straight ahead driving range. 
In parking, a change in ratio takes place which automatically 
increases the driver’s mechanical advantage about 45 per cent. 

These inherent Ross qualities produce a combination of 
steering stability and ease of handling never before attained 
in automobile steering. The car is held steadily in its course 
at highway speeds, over-steering is reduced and the effects of 
side winds and varying air pressures are minimized. The 
driver's ability to turn the wheels for parking is virtually 
doubled. 

This new Ross steering gear is decidedly in step with the 


general progress being made in automotive design. 


ROSS GEAR AND TOOL COMPANY *¢ LAFAYETTE, INDIANA 


ROSS Zacu-Lever ype 


CAM AND LEVER STEERING 








Annual Meeting 


Pours Out 


IDEAS—FACTS—-NEWS 


On 10 trial trips, the Hindenburg took in $400,000; 
had expenses of $530,000; and “‘dead-heads” took up 
20 per cent of passenger capacity—which is now being 
increased to 40 per cent. 


Estimated: chances of a forced landing by a 
four-engined plane in crossing the Pacific are 


1 in 100,000. 


Trailer coach output of 75,000 is predicted for 
1937. 


Fact: 3 per cent of all piston-rings are stuck in engines sent 
in for overhaul at the Army Corps Depot, Wright Field. 


Traffic fatality rates per 10,000 vehicles operating 
are—U.S.A., 13.5; England, 30.6; Scotland, 44.8; 
Italy, 59.4. . . “lack of power in a motor car evidently 
is not the answer to the safety problem.”’ 


Claimed: Errors as large as 2 octane numbers in 
knock ratings might be made by using standard A.S. 
T.M. motor method, designed for sea-level conditions, 
at high altitudes. 


Contended: Cost of Diesel fuel would have to 
increase 642 per cent in California before fuel 
costs of gasoline and Diesel trucks would equalize. 


Described: A new method of measuring cyl- 
inder head temperatures accurately. 


In 1901, first internal-combustion-engine-powered 
tractor was built. Today on American farms are 1,- 
248,000 such tractors. 


Speeds up to 325 m.p.h. in trans-oceanic air plane 
routes are looked for in near future. 


News: A life membership was presented to 
Past-President D. G. Roos at business session, 
Tuesday, Jan. 12. 





Chips 

The miscellaneous items assembled on this 
page are just chips from the technical news 
story of the 2] sessions of this great meeting 
which begins on the following page. Every 
SAE Journat reader will be interested in parts 
of it. 


Never was an annual meeting of the SAE 
so productive of new ideas, interesting facts, 
spontaneous expressions of opinion and an- 
nouncements of new methods and equipment. 


Claimed by an insurance man: Cost of repair- 
ing cars which have been in accidents has in- 
creased 25 per cent in last 3 or 4 years. 


Quote: “Cylinder wear is in a class with re- 
ligion and politics as a controversial issue”— 
Max Roensch. 


Opinions differ as to whether or not trailer 
coaches must be designed for use by passengers 
while in motion. 


Announced: ‘A simple one-piece piston ring design 
that appears to eliminate completely piston ring-stick- 
ing tendencies regardless of what the temperature 
may be.”’ 


30 years ago a patent was granted for photo-electric count- 
ing of pedestrians, horses, buggies and other moving objects. 


Quote: “Engineering spells civilization and 
must go on”—SAE President Harry T. Woolson. 


Higher compression ratios and higher specific out- 
puts without detonation are predicted for future car 
engines. 


Just released: Important research results on 
gust loading by National Advisory Committee for 
Aeronautics. 


Read the Whole Story—Beginning on the next page 


13 February, 1937 











K. T. Keller, left, and Dr. Hugo Eckener have a few mo- 
ments’ chat before taking their places at the speakers’ 
table. Mr. Keller, Chrysler president, introduced Dr. 
Eckener, principal speaker, whose talk “The Airship and 
Its Place in Modern Transportation” was heard by 1300 
attending the Annual Meeting Dinner and broadcast to 
countless thousands over a_ coast-to-coast network 








Annual Meeting Statisties 
Attendance: Biggest ever—over 2500 total. 
Individual technical sessions had as 
many as 500. 
Committee meetings: 45. 


Dates: Jan. 11-15. 


Place: Book-Cadillae Hotel—Detroit. 
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Eckener Dinner 


Great Annual 


HE airship will not have finished its usetulness even 

when airplanes are capable of transporting commercial 

loads and passengers regularly across the ocean, Dr. 
Hugo Eckener, chairman of the board, German Zeppelin 
Transport Co., said on Thursday evening at the dinner which 
was attended by the largest crowd ever brought together at a 
similar SAE occasion. Almost 1000 people were turned away 
after 1300 had been accommodated. 

W. J. Davidson, General Motors Corp., was toastmaster, 
while Vincent P. Rumely, Hudson Motor Car Co. and De 
troit Section chairman, welcomed the dinner guests in behalt 
of the Detroit Section. 

K. T. Keller, president, Chrysler Corp., introduced Dr. 
Eckener, mentioning the fact that Dr. Eckener had been a 
severe critic of Count Zeppelin’s endeavors before making a 
careful examination of the whole problem and himselt be 
coming an exponent of this remarkable development. 

Harry T. Woolson, making his inaugural address as presi 
dent of the SAE for 1937, stressed the opportunities which lie 
ahead of the engineer today, while Ralph R. Teetor, retiring 
SAE president, thanked the members for the cooperation given 
him during his term of office and bespoke confidence in the 
further progress to be made under Mr. Woolson’s leadership. 

Vincent Bendix, with the assistance of his personal repre- 
sentative, Herbert L. Sharlock, presented to Louise Thaden 
and Blanche Noyes the Bendix trophies which they had won 
in the transcontinental air race last fall. 

Dr. Eckener answered with a strong affirmative the ques 
tion: “Will the much greater comfort and convenience of 
fered by airship travel appeal to a sufficiently large percentage 
of the traveling public?” All passengers, without exception, 
he said, have praised the accommodations, the smooth and 
agreeable operation of the airship, the food and the service 
on the Hindenburg. 

On its ten demonstration trips over the Atlantic last year, 
the Hindenburg amply covered 75 per cent of its total operat- 
ing costs, including every pdssible item such as operating ex 
penses, amortization of the ship, general administration costs, 
terminal expenses, etc. This it did despite the fact that 20 
per cent of its passenger capacity was devoted to “dead-heads” 
which represented a 15 per cent loss. Total income from 
these ten voyages was $400,000 and total expenses, $530,000. 
Profitable operation will be made certain, Dr. Eckener stated, 
by the fact that the passenger capacity of the Hindenburg 
is now being increased by 4o per cent. 

The future will see trans-oceanic mail service at low cost 
by steamships, at very high cost by airplane and at rates but 
little higher than present steamship rates by airship, Dr. 
Eckener predicted. An airship letter ultimately will cost 
about 8 cents, he believes. 

Rotating hangars eventually will solve the problem of land- 
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roadcast Tops 


AE Meeting 


ing and mooring which is now quite vexa 
that a 
equivalent for the rotating hangar - which 


tious, he indicated, saying certain 


is the ideal solution — would be a landing sta 
tion which offers extremely favorable meteor 
ological conditions. Lakehurst does not pro 
vide such conditions, he stated. 

Unfortunate experiences with past Ameri- 
can “Zeppelins” 
peated in the future, Dr. Eckener believes. 
He is convinced that America will take up 
such constructions again because the com- 


are not likely to be re 


mercial practicability of such ventures has 
now been proved. 

“It would be particularly gratifying to me,” 
he concluded, “if out of the circle which | 
have the honor of addressing this evening, 
sumulating thought and assistance should be 
forthcoming.” 


Business Session 


The Business Session of the Society held 
Tuesday evening was featured by the an 
nouncement of the results of the election of 
officers and councilors, the presentation to 
Past-President Roos of a_ life-naembership 
certificate, and the election of three 
bers-at-large to the Nominating Committee. 


mem 


The three members-at-large elected were 
Walter Fishleigh, A. J. Scaife and E. P. 
Warner. 


Engineering is Civilization 


Harry T. Woolson, SAE president for 
1937, in his inaugural address envisioned en 
gineering as a to culture, to 
relief of human toil and to raising of the 


standards of living. 


contribution 


Decrying the tendency 
to limit the term “engineer” to those who 
have completed an engineering course at a 
university, he pointed to the many famous 
engineers who wrought great works long 
before engineering systems as we now know 
The march of mod- 
ern civilization, he said, we owe in 


them were 1n vogue. 
great 
measure to the engineer. “Engineering spells 
civilization and must go on.” 

Reviewing the genesis and progress of the 
Society of Automotive Engineers, Mr. Wool- 


(Left to right) 


K. T. Keller 
Dr. Hugo Eckener 
W. J. Davidson 


Blanche Noyes 
Louise Thaden 
Herbert L. 
Sharlock 
Vincent Bendix 


V. P. Rumely 


Ralph R. Teetor 
Harry T. Woolson 
Col. H. W. Alden 
John A. C. Warner 
P. W. Litehfield 


F. W. Von Meister 

Hon. Fritz Hailer 

Dr. Karl Arnstein 

Dr. George W. 
Lewis 


E. P. Warner 


Nicholas Dreystadt 
A. R. Smith 
Alfred Reeves 

S. G. MeAllister 


On the Dais at the Dinner 
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son laid down five major objectives for future SAE achieve- 
ment. “We need to enlist within our ranks a// automotive 
engineers qualified for membership,” he said. ‘There are 
too many such outside our ranks today.” Second, our stand- 
ardization work, to acquire greater momentum and useful- 
ness, should have our hearty encouragement. “Standards 
should be regarded as tools to aid industrial progress, not as 
a wall to restrict development.” Third, research projects 
should be encouraged in every way. Fourth, valuable techni- 
cal papers should be given even greater emphasis. Fifth, 
broader engineering relations should be stimulated by giving 
unbiased technical information bearing on technical matters 
for the benefits of various outside agencies including state 
regulatory bodies, motor vehicle commissioners, etc. 

“A great star,” Mr. Woolson concluded, “shines betore us. 
As we follow its leading we shall be helping to build a bet- 
ter and truer civilization and to usher in a happier day.” 
(Mr. Woolson’s talk will be printed in full in the March 
SAE Journat.) 


Safety Responsibility 
Placed on Individuals 


S engineers we must exercise our prerogative of design- 
A ing the car so actively and progressively from a safety 

standpoint that there can never be any question in any- 
one’s mind but that it is being used wisely and with all the 
ingenuity of which human ability is capable. 

As citizens, we must recognize our individual responsi- 
bility to conduct ourselves safely on the highways and to 
back up the efforts of enforcement authorities to reduce ac- 
cidents along intelligent, scientific lines which experience has 
proved will produce results. 

As taxpayers, we must insist on the wise expenditure of 
highway funds because there is a limit to the tax load that 
can be imposed for this purpose and this financial endpoint 
limits future highway development both from the traffic and 
safety standpoints. 

These were the outstanding thoughts developed at the 
Safety Symposium, one of the most interesting and best at- 
tended sessions of the Annual Meeting. The program covered 
three fundamentals in the accident problem —the car, the 
driver and the road. The first of these was discussed by W. 
J. Davidson of General Motors, the second by Lieut. F. M. 
Kreml, director, Safety Division, International Association 
of Chiefs of Police, and the third by H. S. Fairbank, chair- 
man of the Research Committee of the U. S. Bureau of Public 
Roads in collaboration with Thomas H. MacDonald, chief of 
that Bureau, who was unable to be present. 

Chairman of the meeting was Miller McClintock, director 
of the Harvard Bureau of Street Traffic Research, who in 
presenting Mr. Fairbank credited to the Bureau of Public 
Roads under the leadership of Chief MacDonald a dominant 
part in developing America’s present wonderful system of 
roads. 


Engineer’s Safety Responsibilities Analyzed 
£ ; Pp ) 


In fulfilling his responsibilities in connection with highway 
safety, Mr. Davidson said that the automotive engineer nat- 
urally regards as his first step detailed determination of the 
facts dealing with the engineer’s share of the responsibility for 
accidents. On the basis of available data, he estimated that 
the car is held primarily responsible for a maximum of 10 
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per cent ot the accidents. But when he attempted to analyze 
these data to classify mechanical failures, he reported that he 
ran into so many contradictions, that he was forced to the 
conclusion that the figures didn’t mean a thing. Continuing 
he made a strong plea that enforcement authorities organize 
as promptly as possible to supply automotive engineers with 
accurate, comprehensive, factual accident data, compiled on 
a nation-wide uniform basis, so that engineers can learn some- 
thing about what they, justly or unjustly, are being blamed 
tor. 

Viewing the car from a satety standpoint, Mr. Davidson 
said that he liked to think of its characteristics as being di- 
vided into two general classifications. Under the first of these 
he included items which affected maneuverability and con- 
trol such as steering, brakes, acceleration, top speed, vision, 
seat comfort, position of steering wheel, position of pedals, 
headlights, etc. Believing that the extent to which these fea- 
ures contribute to the ease with which the driver can maneu- 
ver and control the vehicle with safety to himself and the 
other occupants, Mr. Davidson emphasized that “we want to 
make things in general so easy for the driver that he is men- 
tally free to size up the road situation at all times . . . and 
to be able to concentrate on his job of driving without being 
hampered by adverse environment influences. We should 
therefore keep the driver’s viewpoint constantly before us in 
dealing with these environment items.” 

The other safety classification made by Mr. Davidson was 
that of structure, which is of paramount importance after 
maneuvering possibilities have been exhausted and a col 
lision takes place. On this score, Mr. Davidson reported that 
there was very little criticism. In the discussion, however, 
one speaker asked about the possibilities of further strengthen- 
ing the car against side impacts to which Mr. Davidson re- 
plied that continued improvement along that line was, of 
course, desirable. 

The features which are under the heaviest fire, Mr. David 
son continued, are top speed and headlamps. He reported a 
tendency to tighten speed regulations particularly in the East 
and said that there was some discussion of putting governors 
on cars to limit top speed. Lacking facts on the effects of 
governors on safety, he said that the best opinion was that 
they might well increase the hazards. In support of this 
viewpoint, he pointed out that the relatively small engines 
used abroad hold top speeds down, yet the fatality rates per 
10,000 vehicles running are very much larger than here — the 
rates being 13.5 in the United States, 30.6 in England, 44.8 
in Scotland and 59.4 in Italy. Evidently, Mr. Davidson 
pointed out, “lack of power in a motor car is not the answer 
to the safety problem.” 

On the speed question, also, test results thrown on the 
screen showed that average speeds are not as high as gen- 
erally supposed. These tests were made on the four-lane 
highway connecting Detroit and Toledo on which there is 
no speed limit and revealed that in the day-time the average 
speed was 45.21 m.p.h. while at night the average was about 
7 m.p.h. lower. 

On headlamps, he said that engineers were providing the 
safest lighting they knew how to give and are trying un 
ceasingly to find something better. 

Turning to the human factors, Mr. Davidson said that a 
very practical selection of drivers is in the offing which means 
a tightening down of license requirements and the passage 
of license laws where none exist. In states with standard 
license laws, he showed, there has been about a 20 per cent 
drop in fatalities in the last ten years on the gasoline con 
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Donor and Winners of Bendix Trophy 


Louise Thaden, center, and 
her co-pilot Blanche Noyes, 
right, winners of the 1936 
Vincent Bendix Trophy 
Race, are pictured here with 
Mr. Bendix, president of the 
Bendix Aviation Corp., and 
past-president of the SAE. 
This is the first time that 
women have won this trans- 
continental free-for-all speed 
dash which is held annually 
at the time of the National 
Air Races. Mr. Bendix has 
increased the amount of the 
purse for the 1937 race from 
$15,000 to $25,000. 


sumption basis, while during the same period in states with 
sub-standard drivers’ license laws or none at all, there had 
been a sharp increase. 

Lieut. Kreml dealt with safety from the standpoint of 
controlling the driver. He stated emphatically that enforce 
ment, education and engineering applied to the problem of 
trafic control had reduced accidents markedly in many cities 
and that similar results could be obtained in any city. Whether 
these results are obtained, he stressed, depends on the willing- 
ness of the individual to recognize and to assume his moral 
and social responsibility to conduct himself properly on the 
highways, and whether as citizens we encourage and support 
the enforcement authorities in intelligent, scientific efforts to 
deal with this problem. 


“Let Highway Men Know Design Plans” 


After tracing the development of our highway system and 
the rapidly changing requirements it is called upon to meet, 
Mr. Fairbank said that the highway engineer perhaps had 
better just admit “that the struggle to keep roads that live 
for 10, 15, 25 years up to vehicles with a life span of 5 to 7 
years, is bound to be a losing one- unless he can get his 
friend, the automotive engineer, to tell him in advance which 
way he is going to jump next.” 

Mr. Fairbank also presented a survey of the most interest- 
ing and constructive highway planning survey now being 
carried on in 40 states under the auspices of the U. S. Bureau 
of Public Roads. This survey will throw light on how much 
road improvement we want and how much we think we 
need, but primarily it is intended to determine how much 
more the public will be willing and able to pay for in the 
long grind of continuous upkeep. 

In this survey, a minutely detailed study of existing high- 
way facilities and the use that is made of them, is being car- 
ried on. In addition, on the financial side of the picture, 
a similarly careful research is being made into what the pres- 
ent highway and road tax burden is, who bears this burden 
and the purposes for which the money is expended. Finally 





by the analysis ot cost experience, the Bureau is endeavoring 
to determine the probable future annual costs of any de- 
termined road program —in other words, determining what 
maximum highway mileage may be constructed and main- 
tained within the limits of probably available future annual 
road revenues. 

In the discussion, Dr. Dickinson expressed discouragement 
over the apparent lack of interest in the relation between the 
driver and the vehicle as a factor in the accident situation. He 
said that every accident is the result of certain acts on the 
part of individuals and indicated that he felt it was impera- 
tive that we should know what these acts are before we can 
determine what steps should be taken to remedy the situation. 

E. P. Warner said that it was commonly assumed that the 
reckless driver knows that he is driving recklessly, but some 
psychologists held the opinion that the causes of recklessness 
go far back into the personality of the individual, and that 
the only way to reach these causes is to change the personality 
of the individual, if that could be done. Commenting on Mr. 
Warner’s remarks, Lieut. Kreml said that available statistics 
indicated that the accident-prone driver was not a serious 
factor in the problem. He said that a Rhode Island investiga- 
tion showed that 75 per cent of those involved in accidents 
had no record of previous accidents or law violations. 

Herbert Chase complimented the industry for improvements 
in safety glass, and for the adoption on some cars of recessed 
control buttons and door handles with their ends curved in- 
ward. Although some improvement had been made in visi- 
bility, he stressed the necessity for further progress along this 
line generally and in particular the reduction of the blind 
spot created by the windshield pillars. 

In written discussion, Mr. Stevens asked about the desir- 
ability of flexible-spoke steering wheels. He also contended 
that rear-view mirrors should be larger, that side mirrors 
should be provided. He also spoke in favor of larger rear- 
view mirrors, the provision of a side mirror, and the de- 
velopment of suitable signaling equipment for use under 
winter and night traffic conditions. 
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Ring Sticking Attacked 


from Four Sides 
KECORD attendance of over 500 taced A. L. Beall, 


Wright Aeronauticai Corp., session chairman, as he 

_ opened the Ring-Sticking Symposium on Wednesday 
afternoon. In four papers ring-sticking and allied problems 
were attacked from many different angles. 

“So little real fundamental engineering data are available 
on cylinder wear that it is just about in a class with religion 
and politics as a controversial issue,’ contended Max M. 
Roensch, Chrysler Corp., in the introduction of his paper: 
“Observations on Cylinder Bore Wear.” He explained that 
so many variables are involved that it is difficult to hold the 
conditions constant enough so that the effect of any one vari- 
able may be investigated. For this reason his paper shows 
only the trend of attempts to eliminate cylinder-bore wear. 

“Since practically all the bore wear occurs in the piston- 
ring travel, it would seem that the trouble could be elimi- 
nated by concentrating our efforts on the piston-rings them- 
selves or eliminating them entirely, but to date no solution for 
the latter suggestion has been developed, much to the relief ot 
the piston-ring manufacturers,” Mr. Roensch stated. 

Classifying the causes of cylinder-bore wear into three main 
headings — abrasion, erosion, and corrosion — he explained that 
the conditions of operation, the design of the engine, the de- 
sign of the air cleaner, piston and ring equipment, or lubricat 
ing oil used may change the order completely. 

A field for valuable research, he stated, is to determine how 
good should oil economy be to give long life under average 
driving conditions. In closing he recommended that a com- 
mittee be formed, under SAE auspices, to collect data on 
cylinder-bore wear under all operating conditions. 

After over 160,000 miles of vehicle service, an average wear 
of only 0.0015 in. per cylinder at the end of ring travel, 
was reported by C. B. Lindsey, Los Angeles Railway Co., 
in written discussion relating the experience of his company. 
This record, he pointed out, was made on a coach using 
hardened replaceable sleeves. 

The greatest cause of the cylinder-bore wear encountered in 
the operation of his company’s 337 vehicles is overheating, 
particularly during the winter when the coaches are likely 
to run low on water, he reported. We try to stop this trouble, 
he concluded, by watching for increases in the fuel and oil 
consumption and disciplining drivers for negligence. 

“The iron and bronze combination piston-ring and a ring 
containing a strip of phosphor-bronze offer so much improve- 
ment in ring and cylinder performance, particularly as_re- 
gards scuffing, that their further use and investigation seem 
warranted,” contended Paul S. Lane, Koppers Co., in writ- 
ten discussion. Since rings are fundamentally bearings, he 
explained, it would seem logical to incorporate a bearing 
metal structure in the ring, in so far as other necessary physi- 
cal properties will allow. 


High Temperatures Blamed 


“Piston-ring sticking in high-speed Diesel engines is chiefly 
due to high operating temperatures causing deposits of lubri- 
cating oil residue, and is not the result of combustion prod- 
ucts,” believes A. W. Pope, Jr., Waukesha Motor Co., as 
contended in his paper, “A Mechanical Solution of the Diesel 
Piston Ring-Sticking Problem.” This conclusion was formed, 
he explained, only after a series of tests on the C.F.R. single- 
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Before the Annual Meeting Dinner 





Dr. Hugo Eckener, center, is welcomed to the Annual 
Meeting by V. P. Rumely, left, chairman of the Detroit 


Section. It was Dr. George W. Lewis, right, who ex- 
tended the Society’s invitation to Dr. Eckener. 


cylinder engine equipped with a special ring-sticking test 
cylinder in which no ring sticking occurred until elevated 
temperatures were reached by raising the jacket temperature. 

Two solutions are possible, Mr. Pope continued, one is a 
lubricating oil that will operate at high temperatures without 
the formation of sticky products and the other is by mechani 
cal design. 

At this point Mr. Pope announced the principal contribu 
tion of his paper: “a simple one-piece piston-ring design that 
appears to eliminate completely piston ring-sticking tendencies 
regardless of what the temperature may be.” 
of his laboratory in its development, Mr. Pope qualified, was 
the conduct of an intensive test program to prove its design. 
The secret of this ring’s design, he explained, consists simply 
in the tapered sides of the ring and groove, for which a 20 
deg. included angle has given the best results. 

Three features of this design account for its non-sticking 
features, Mr. Pope went on; they are that the tapered sec- 
tions provide little opportunity for the sides of the lands 
to grip the ring, that it has an inherent self-cleaning action, 
and the tendency to force the ring outward when the inertia 
of the ring and compression pressure bear on the tapered side 
of the groove. These rings have been proved by 20,000 hr. 
“However,” he 
warned, “oil producers need not sit back feeling that the 
ring-sticking difficulty has been solved by mechanical means 
as this design has created even more important lubricating- 
oil requirements.” 


The only part 


successful service, Mr. Pope announced. 


“Alloyed steels made possible the modern automobile. Al 
loyed lubricating oils point the way to improved engine per 
formance and greatly reduced maintenance,” announced C. G. 
A. Rosen, Caterpillar Tractor Co., in his paper: “Engine Term 
perature as Affecting Lubrication and Ring Sticking.” 

Before blaming the oil man for most of the ills that befall 
our equipment, Mr. Rosen stated, we attacked the ring 
sticking problem as one requiring careful investigation of 
our own product. In this investigation we covered the fol 
lowing influential factors, he continued: combustion process, 
design characteristics, metallurgical factors, machining opera- 
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tions, and break-in and testing procedures. This two-year 
program of cooperation invoived 11 oil refiners and 190,000 
engine-hours of operation in the laboratory and many in the 
field, Mr. Rosen stated. 

In conclusion, Mr. Rosen summarized: “Alloyed and com- 
pounded lubricants have produced outstanding results, both 
in the laboratory and in the field, in increased life of rings 
and cylinders, and in longer uninterrupted service.” To 
back up this conclusion, he displayed slides showing the 
much cleaner condition of piston assemblies operated with 
compounded oils as compared with those run with straight 
lubricating oils. 


Confusion About Ring Sticking 

“Ring sticking can be cured by raising operating tempera- 
ture, lowering operating temperature, increasing ring clear- 
ance, decreasing ring clearance, increasing oil consumption, 
and decreasing oil consumption,” such was the confusion of 
Dr. Oscar C. Bridgeman after attempting to digest voluminous 
and conflicting data on the subject, in preparation for his 
paper: “The Problem of Ring Sticking in Aviation Engines.” 
As a result Dr. Bridgeman concluded that the analysis would 
have to be made “without data or information.” 

“The cause of ring sticking,’ Dr. Bridgeman finds, “‘is 
the retention of any given portion of oil or fuel residue in 
the ring grooves long enough to permit thickening to the 
point where ring motion is restricted.” As to its cure, Dr. 
3ridgeman concludes: “Ring sticking in aviation engines can 
only be controlled by continuous improvement in oil char- 
acteristics, by endeavoring to remove a greater amount of 
heat from the pistons, and by continued improvements in 
piston-rings.” 


Oil Industry Data on Ring Sticking 


First to speak for the oil industry was J. P. Stewart, Socony- 
Vacuum Oil Co., with an appeal for better piston-ring fits. 
Arriving too late to be included in Dr. Bridgeman’s paper his 
report was presented as a supplement. He described tests 
on two single-cylinder aircraft engines with piston-rings of 
various fits. When specifications for circularity and flatness 
were tightened up, less blowby and ring sticking were ob- 
served. Out of 121 commercial rings purchased, he concluded, 


only 21 met these specifications. Also needed are more sta- 
tistical data from a greater number of engines and more 
reliable information on cylinder-wall temperatures, he added. 

“In the last few years the oil refiners have developed proc- 
esses to produce stable bases,” corn*ributed Ulric B. Bray, 
Union Oil Co. of Calif., “when they have gone the limit in 
this direction, they must add compounds to suit each job.” 

Replying to Mr. Stewart, H. M. Bramberry, Perfect Circle 
Co., suggested that cylinders out-of-round at temperature 
might be the cause of the difficulties blamed on the piston- 
rings. 

“Three per cent of all piston-rings are stuck in engines sent 
iz: for overhaul at the Air Corps Depots of the Materiel 
Division,” reported Robert V. Kerley, Air Corps Depot, 
Wright Field, in written discussion. This amount represents 
an average of almost 1500 overhauls, he continued, and indi- 
cates that the problem is serious enough to deserve considera- 
tion. Mr. Kerley then related the measures being taken to 
reduce this figure. 

Ernest J. Abbott, Physicists Research Co., asked whether 
there had been any effort in any of the work reported to 
control surface finish. “There is a device,” he suggested, 
“that will control it within millionths of an inch.” In answer, 
Mr. Roensch stated that he had not attempted such control, 
although he believed it important and the device helpful. 
“We have studied the subject of finish to a considerable ex- 
tent; it has a decided influence. The shorter the time for 
break-in, the better,” was Mr. Rosen’s reaction. 

Surprise was expressed by W. G. G. Godron, Socony- 
Vacuum Oil Co., that an important factor had been neglected 
—the effect of the gas pressure behind the ring that forces 
the ring or film against the wall and explains why the maxi 
mum wear is always at the top of the cylinder. 


More Power per cu. in. 


Seen in Future Engines 


EW of those attending the Engine Session on Thursday 
F morning left with the smug feeling that all that is to be 
has been done after hearing P. M. Heldt, engineering 
editor, Automotive Industries, present his paper, “Powerplant 
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Possibilities of the Immediate and More Distant Future,” 
which he prepared for and with the collaboration of the 
Passenger Car Activity Committee. 

Within the next few years Mr. Heldt believes that there 
will be no pronounced move away from the present conven- 
tional chassis layout in American passenger-car practice, and 
that any change in engine design during this period will be 
such as to improve the present standard types. Immediate 
efforts, he said, will be toward increasing output per unit 
of displacement and per unit of weight, increasing fuel econ- 
omy and increasing service life. 

To increase specific output, he explained, we must increase 
either the brake mean effective pressure, the speed of revolu- 
tion, or both. The b.m.e.p, can be increased by increasing 
compression ratio, but in doing this, he said, we are likely to 
run into detonation trouble. To combat this, Mr. Heldt fore- 
sees the development of composite cylinder heads with walls 
of low heat conductivity near the spark plugs and walls of 
high conductivity remote from spark plugs, which may pave 
the way toward higher compression ratios and higher specific 
outputs, without the risk of detonation. Mr. Heldt also 
looks for an increase in the antiknock value of commercial 
fuels. 

The chief difficulty in increasing operating speed is rough- 
ness in operation and trouble from torsional vibration, Mr. 
Heldt said. This he believes can be combatted by stiffening 
all parts subjected to periodic forces or moments. It can also 
be attacked, he added, by reducing the amplitudes of the 
vibrating forces. 

To solve the fuel economy problem Mr. Heldt sees pos- 
sibilities in the use of the leanest possible mixtures, and the 
solution of the problem of uniform distribution. He therefore 
believes that it is more than likely that widths of spark plug 
gaps will be increased, as with longer gaps materially leaner 
mixtures can be ignited satisfactorily. This, he pointed out, 
will require higher spark voltages which conventional spark 
coils are unable to supply. 

Mr. Heldt also foresees among other developments variable 
spark timing, reduction in stroke/bore ratios, forced fuel in- 
jection and improved valve materials. 

In the second part of his paper Mr. Heldt looked into the 
more remote future when we shall see common adoption ot 
either front-mounted engines with front drive or rear-mounted 
engines with rear drive. In either case, he explained, it is 
necessary to have plenty of weight on the driving wheels, to 
assure adequate traction even under unfavorable conditions, 
and also plenty of weight on the front wheels to assure de- 
pendable steering. It is necessary, in either case, he said, to 
have compact engines. Mr. Heldt devoted the major part of 
the second section of his paper to a discussion of engines ap- 
plicable to either type of drive, giving particular attention to 
the requirements of mechanical balance and uniform spacing 
of explosions. The types of engines discussed include V 
engines with the angle between cylinder banks chosen to give 
uniform spacing of explosions; narrow V engines in which 
the angle is made as small as possible without interference 
between pistons in opposing cylinders; W engines having 
three banks of cylinders with pistons connected to a common 
crankshaft; fan-shaped engines in which there are three or 
more radially arranged cylinders with pistons connected to 
a common crankshaft; radial engines; “barrel-type” or round 
engines, and “flat” or “pancake” engines. 

Between the two parts of Mr. Heldt’s paper, Chairman 
E. H. Smith conducted a short business meeting of the ac- 
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tivity at which members of the Nominating Committee were 
elected. 

Discussion was opened by Boris P. Sergayefl, consulting 
engineer, who discussed the possibility of future adoption of 
the two-cycle Diesel engines. He spoke of the process of 
injecting oil in the form of superheated steam, compressed in 
the ratio of 21 to 1, into the combustion-chamber where pure 
air is precompressed. He mentioned an engine using this 
principle built by Jalbert in France in which the French Air 
Ministry took interest. 

Mr. Heldt replied that he had not discussed the two-cycle 
engine because he thought the four-cycle is nearer to us. If 
fuel injection is developed it is possible that two-cycle Diesel 
engines may be adopted in the remote future, he added. 

A. G. Herreshoff, Chrysler Corp., said that the place where 
the engine is located is of greater interest every day. The 
arrangement at present, he said, is both logical and rational. 
As engines become more compact and lighter it is hard to 
predict what may happen. They may be placed anywhere, 
but, judging from the past, he believes that further develop- 
ment will be along the rational lines we are accustomed to. 

Austin Wolf sees necessity in studying thermal conditions 
around the combustion-chamber, particularly in the develop- 
ment of composite cylinder heads. With improved transmis- 
sions of more flexible ratios, he believes it will be necessary 
for the engine to work all of the time, rather than loaf most 
of the time as it does now. The high speed valve problem 
will have to be looked at from an entirely different point of 
view, he believes. Mr. Wolf sees the “barrel” type engine as 
a possible engine of the future. With it, he said, the crank- 
case structure can be eliminated except for endplates. 

John Ames suggested direct blowers as the solution of 
cooling engines located in the rear, particularly radials. 


Trailer Coach and Car 
Men Argue Design 


REDICTING a tourist-trailer output of 75,000 for 1937 
Pinseaa of the baseless estimate of a quarter or half a 

million bruited about so frequently of late, Philip H. 
Smith, prominent New York journalist, said that the trailer 
industry will be sounder for slowing its acceleration. “A fur- 
ther mushroom growth,” he concluded in his paper “Where 
is the Trailer Going?” at the Trailer Session on Tuesday 
morning, “would be likely to deplete the ranks of producers 
and multiply problems beyond hope of ready solution.” (Mr. 
Smith’s paper is printed in full beginning on page 45 of the 
Transactions Section of this issue.) 

Leading trailer manufacturers and automobile engineers 
engaged in brisk discussion at this session. The question: 
“Are people supposed to ride in trailer coaches while the 
coaches are in motion?” — characterized by B. R. Scheff, 
Palace Travel Coach Co., as one of the oldest ever asked of 
trailer builders — brought a variety of answers indicating that 
it probably never will be answered short of legislative edict. 
Trailer coaches, according to Mr. Scheff, who is vice-president 
of the Trailer Coach Manufacturers Association, are designed 
as homes which can be moved about; not for use while in 
motion. W. Russel Wilday, secretary of the T.C.M.A., on 
the other hand, said that, as a trailer user, he frequently 
permits his children to ride in the trailer even while driving 
through quite hilly country. Herbert Hosking, editor, Au- 
tomotive Industries, pointed out that many items of trailer 

(Continued on page 43) 
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Harry T. Woolson 
President for 1937 


made a real name tor 


ARRY T. WOOLSON had 

himself as a marine engineer before he began the 

brilliant career in automobile design which has made 
him executive engineer of the Chrysler Corp., and President 
of the SAE for 1937. 

For 16 years he designed in all branches of marine engi 
neering, but specialized particularly in gasoline motors. He 
first came into the automobile field in 1915 as truck engineer 
at Packard, following five years as chief engineer of the Gas 
Engine & Power Co. and Charles L. Seabury & Co., Consoli 
dated, now the Consolidated Shipbuilding Co. 

But before doing any of these things he saw service in the 
U. S. Navy during the Spanish-American War. He enlisted 
shortly after the war broke out and served six months as 
second-class machinist. Prior to his enlistment he had been 
working as draftsman at the Na 
tional Meter Co.—his first job fol 
lowing graduation from Stevens 





















Officers for 1937 


Working in research and design at Studebaker, which he 
joined in 1916, Harry Woolson first came into intimate con- 
tact with Fred M. Zeder, Carl Breer and Owen R. Skelton 
-and when that dynamic trio tied up with Walter P. 
Chrysler in the Willys Corp. venture in the huge plant at 
Elizabeth, N. J., in 1920, Woolson went with them and 
became chassis engineer at Willys. Subsequently he was 
prominently identified with the Zeder-Skelton-Breer Engi- 
neering Co. in Newark, and in 1924 joined Maxwell in 
Detroit. 

Harry Woolson was chiet engineer of that company when 
its final product, “The Good Maxwell” was designed—and 
he was chief engineer of the new Chrysler Corp. a year later, 
playing an important part in the design of the original 
Chrysler car—the product upon which Walter P. Chrysler 
began his meteoric rise to manufacturing stardom. 

Remaining as chief engineer until his promotion to the 
position of executive engineer in 1935, Harry Woolson has 
contributed broadly as an executive as well as a designer to 
Chrysler Corp.’s engineering success. Several patents 
pertaining to mechanical devices utilized in the automotive 
industry are in his name. 

He joined the SAE in 1922, while still in Newark. Four 
years later, he began active participation in Society work, 
his first assignment being as a member of the transmission 
division of the Standards Committee. Since then he has 
served on many important technical and administrative com- 
mittees, including the Meetings, Sections, Research and 
Standards Committees. 

He first became an officer of the Society in 1928 when he 
served as vice-president representing Marine Engineering. He 
was a Councilor-at-large in 1932, 1933, 1935 and 1936. In 
1935 he was a member of the Passenger-Car Activity. 

He has been equally active in Section affairs, leading the 
Detroit Section as chairman in 1934, after having been vice- 
chairman in charge of student activities the previous year. 


Past-Presidents Ralph R. Teetor (1936) and William B. 
Stout (1935) will serve on the 
1937 Council. 

Treasurer David Beecroft in 





Institute of Technology with an 
M.E. degree in 1897. 
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Past-President 
















Treasurer Beecroft 
Teetor 


Past-President Stout 


1937 serves his fifth term in that 
capacity. 
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Vice-Presidents Representing 


l A. L. Beat, research engineer, Wright Aeronautical 
e Corp., is the new vice-president representing the Air- 
craft-Engine Engineering Activity. He has been affliated 
with the automotive industry since 1911 when he was 
junior engineer with the H & N Carburetor Co. Since 
then he has been connected with the Prest-O-Lite Co., Inc. 
Automotive Electric Service Corp., Westinghouse Union 
Battery Co. and the Vacuum Qil Co. He was with th 
latter company for eight years, in various engineering ca 
pacities before joining the Wright Aeronautical Corp. j 
1933. Mr. Beall has been a member of the Society sinc 
1924 and has been particularly active on SAE administra 
tive 1 research committees. He has served as chairman 
of the Meetings Committee, vice-chairman of the Member 
ship Committee, vice-chairman of the Fuels and Lubricants 
Activity Committee, chairman of the Ignition Research Com- 
mittee and secretary of the Metropolitan Section. In 1936 
he served on 10 committees. He is one of three SAF repre- 
sentatives on the American Standards Association Sectional 
Committee on Petroleum Products and Lubricants 


2 Joun M. Orr, vice-president representing Transporta- 
e tionand Maintenance Engineering Activity for 1937, has 
been in the Pittsburgh district during his entire business life. 
Graduated from the Division of Industries, Carnegie Insti- 
tute of Technology in 1915, he went to work for the 
Duquesne Light Co., left in 1920 to spend seven years as 
assistant general manager of the United Electric Light Co 
at Wilmerding, and then returned to the Duquesne Light 
Co., as assistant to the vice-president and general manager 
A year later he was made general manager of Equitable 
Auto Co., the centralized motor-vehicle division of the Phila 
delphia Co. and its subsidiaries, of which Duquesne Light 
is one. 

He joined the SAE in 1928 and in 1931 was chairman 
of the Pittsburgh Section. He has been a member of the 
Transportation and Maintenance Committee since that year, 
and in 1934 was vice-chairman. Since 1934 he has also 
been a member of the Transportation Division of the Stand- 
ards Committee. 





3 C. Hersert Baxiey, who becomes vice-president rep 
e resenting the Fuels and Lubricants Activity, is on the 
headquarters engineering staff of the Socony-Vacuum O1 
Co. specializing in domestic and foreign aviation problems 
He is a graduate of the Engineering School of The Johns 
Hopkins University and continued in mechanical engineer- 
ing at the Polytechnic Institute of Brooklyn. His first 
afhliation with the automotive industry was as assistant 
superintendent of production, American Hammered Piston 
Ring Co., in 1920. Since then he has been instructor in 
mechanical engineering and head of the mechanical labora- 
tory, Pratt Institute, and has been connected with the 
petroleum industry for the past eight years. From 1929 
until 1933 he held various engineering positions with the 
Vacuum Oil Co. He then joined the Sinclair Refining Co. 
as staff engineer serving in that capacity until taking his 
present position with the Socony-Vacuum Oil Co. early last 
fall. Mr. Baxley has held prominent offices in the Metro- 
politan Section and has been active on the Society's Fuels 
Research Committee. Last year he was vice-chairman ol 
the Fuels and Lubricants Activity Committee. He joined 
the Society in 1928. 


4 Leo L. Wixuias is SAE vice-president representing th 
e Passenger-Car-Body Activity for 1937. Since 1910 he 
has been affiliated with the automotive industry. At that 
time, and until 1917, Mr. Williams was body designet 
with the Peerless Motor Car Co. From rg91g until 192! 
he was successively with the Lang Body Co., the Automo 
tive Service Co., and the E. J. Thompson Co. In 1923 he 
joined the Cleveland Automobile Co. as body engineer. 
At the time of the Chandler-Cleveland merger in 1927 he 
continued in the same capacity with the new company. In 
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SAE Activities for 1937 


1ggo when the Hupp Motor Car Corp. bought the Cleve 
land body plant of the Chandler-Cleveland Motors Corp., 
Mr. Williams was retained as body engineer. In 1933 he 
was made chief engineer of the Cleveland division of Hupp. 
Subsequently he has been consultant in passenger-car and 
bus design and manufacture. A member of the Society 
since 1918, Mr. Williams has twice been chairman of the 
Cleveland Section and has served on the Passenger-Car- 
Body Activity Committee. 


W. S. James, chief engineer, Studebaker Corp., is 1937 
5. vice-president representing the Passenger-Car Engi- 
neering Activity. While working for his B.S.M.E. at George 
Washington University, which he received in 1917, Mr. 
James was also employed as assistant physicist at the United 
States Bureau of Standards. In 1919 he was made asso- 
ciate physicist and in 1922 physicist. Leaving the Bureau 
in 1925 he went with the Associated Oil Co. as assistant 
technologist. In 1927 he joined Studebaker as research en- 
gineer and was appointed to his present position in No 
vember of last year. He became a member of the SAE in 
i918. Since 1922 he has served on the Research Committee 
and has been active in the work of many of its divisions. 
He has likewise served on the Lubricants Division of the 
Standards Committee, the Publication Committee, the Sec- 
tions Committee and the Meetings Committee. He is onc 
of five SAE representatives on the American Standards As- 
sociation Sectional Committee for Safety Code for Brakes 
and Brake Testing. 


6 Ropert R. Kerrn, new vice-president representing the 
« Production Engineering Activity, is manager of the J. 
I. Case Threshing Machine Co. tractor works. Prior to 
joining the Case company in 1929 he was in charge of 
motor truck, coach and all automotive transportation engi- 
neering of the International: Harvester Co., with which he 
became affiliated in 1921. In earlier years Mr. Keith was 
tractor works manager and in general charge of plant. 
Moline Plow Co.; works manager and in general charge 
of plant, Holt Co., Peoria Works; assistant superintendent 
and charge of plant, Three Rivers Works, Fairbanks Morse 
Co. -He has been active in the Society since becoming a 
member in 1922. Last year he was a member of the Pro- 
duction Activity Committee and prior to that he has served 
on the National Meetings Committee, the Production Divi- 
sion, the Truck Division and the Engine Division of the 
Standards Committee. Mr. Keith received his B.S. in M.E. 
degree from Iowa State College in 1902. 


7 ELMER McCormick, chief engineer, John Deere Trac- 
e tor Co., will represent the Tractor and Industrial Power 
Equipment Engineering Activity as vice-president during 
1937. Mr. McCormick has been in the employ of Deere 
& Co. over 25 years. His early training began as a drafts- 
man in the various implement plants during the time he 
was earning his B.S. degree at the University of Illinois. 
Receiving his degree in 1914 he continued doing general 
engineering work but was mainly interested in the design 
of tractors, which the company was developing. He was 
advanced from engineer and motor designer to superin- 
tendent and chief engineer of this development work in 
1918. In the fall of 1918, to get into the manufacture of 
tractors, Deere & Co. purchased The Waterloo Gasoline En- 
gine Co. to which Mr. McCormick was transferred. In 1920 
he was made sales manager, a position he held until 1928. 
In 1925 the name of the company was changed to the 
John Deere Tractor Co. He again turned to the technical 
side of the business and was made assistant chief engineer 
iN 1929, becoming chief engineer in 1931. Mr. McCormick 

came a member of the SAE in 1917. Since 1934 he has 
served on the Tractor and Industrial Power Equipment Ac- 
uvity Committee and the Parts and Fittings Division of the 
Standards Committee, serving as vice-chairman of both last 


year. He was also a member of the Lubricants Division of 
the Standards Committee last year. 


& STEPHEN JOHNSON, JR., who will serve during 1937 as 
e vice-president representing the Truck, Bus and Railcar 
Engineering Activity is chief engineer, Bendix-Westinghouse 
Automotive Air Brake Co., chairman of the Pittsburgh Sec- 
tion, and has been active on the Truck, Bus and Railcar 
Activity Committee, the Gasoline Engine Division of the 
Standards Committee and the Brake Committee. Between 
high school and college Mr. Johnson served a four-year ap- 
prenticeship as a machinist and draftsman with the Newport 
News Shipbuilding & Dry Dock Co. In 1923 he was grad- 
uated from the University of Michigan Engineering College 
with his B.S. degree. He immediately joined the Westing- 
house Air Brake Co. and was assigned to their Chicago 
office, serving as mechanical expert and later as assistant 
district engineer. He was transferred to Pittsburgh in 1929 
and appointed general engineer in charge of engineering of 
the automotive division. In 1930, on formation of the 
Bendix-Westinghouse Automotive Air Brake Co., he was 
appointed chief engineer, which position he now holds. 
He joined the SAE in 1930. 


ArtHur W. Pops, Jr., takes office as vice-president 
4’ e representing the Diesel-Engine Engineering Activity. 
He is research engineer with the Waukesha Motor Co. and 
chairman of the Milwaukee Section. Following an academic 
course at Yale he studied mechanical engineering at the 
Massachusetts Institute of Technology, receiving his B.S. 
degree in 1918. That January he was commissioned en- 
sign in the United States Navy, Bureau of Steam Engineer- 
ing. The following November he was made assistant to 
the officer in charge of the aeronautical-engine test labora- 
tory at the Navy Yard, Washington, D. C. After leaving 
the Navy he joined the works engineer’s department at 
Nash and later, in 1920, established his own automotive 
sales and maintenance business in Kenosha, Wis. In April, 
1923, he joined the research department of Waukesha Motor 
Co., becoming research engineer in 1926. Mr. Pope joined 
the Society in 1925 and has been active in the Milwaukee 
Section and on committees of the National Society. Last 
year he was a member of the Diesel-Engine Activity Com- 
mittee, the Crankcase Oil Oiliness Research Committee, the 
Steering Committee of the Cooperative Fuel Research Com- 
mittee, and was SAE representative on the American Stand 
ards Association Sectional Committee on Petroleum Products 
and Lubricants. 


Frep E. Weick, who takes office as vice-president rep- 
l e resenting the Aircraft Engineering Activity, has recently 
joined the Engineering and Research Corp., Washington, 
D. C., as chief engineer. Before this change of position he 
was aeronautical engineer with the National Advisory Com- 
mittee for Aeronautics. He had been affiliated with the 
N.A.C.A. since 1925 except for a period in 1929 and 1930 
when he was chief engineer of the Hamilton Aero Manu- 
facturing Co. With the N.A.C.A. he conducted the first 
full-scale wind-tunnel research on aircraft propellers and 
did research on drag and cooling of radial air-cooled engines 
culminating in the design and development of the N.A.C.A. 
cowling. More recently he organized a group of N.A.C.A. en- 
gineers to see what could be done to develop an airplane 
for private flying. Mr. Weick designed the W-1 and W-1A 
experimental airplanes used by the Department of Com- 
merce as a part of its development program of airplanes 
for private use. Associated with the aviation industry since 
1922 when he received his B.S. degree from the University 
of Illinois, he was with the U. S. Airmail Service, the 
Yackey Aircraft Co. and the Bureau of Aeronautics, Navy 
Department, before joining the N.A.C.A. He became an 
SAE member in 1929 and has been a member of the Air- 
craft Activity Committee and the Wright Brothers Medal 
Board of Award since 1934, serving as chairman of the 
latter in 1936. 
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SAE Councilors for 1937 


Wa ter C. Keys, mechanical product engineer, U. S. 
e Rubber Products, Inc., will serve as Councilor dur- 
ing 1937 and 1938. He was previously a Council member 
in 1932. He had his early automotive experience (1905- 
1912) with Buick Motor Co., U. S. Motor Co., Cadillac 
Motor Car Co., Chalmers Motor Co., and the Church-Field 
Motor Co. In 1913 he rejoined Cadillac as assistant chassis 
engineer. In 1917 he joined the Perfection Spring Co. as 
mechanical engineer. During 1918 to 1927 Mr. Keys had 
executive engineering posts with the Standard Parts Co., 
the Eaton Axle Co., and the Gabriel Sales and Service Co., 
successively. He joined the United States Rubber Co. in 
1927 as chief engineer, mechanical automotive department. 
Mr. Keys, a member of the SAE since 1915, has been 
active on numerous divisions of the Standards Committee 
since 1917. He has also served on the Passenger-Car Ac- 
tivity Committee, the Sections Committee, the Membership 
Committee and the Riding Comfort Research Committee. 
In 1934 and 1935 he was chairman of the Life Member- 
ship Committee. He received his B.S.E.E. from the Uni- 
versity of Michigan. 


2 Joun L. Stewart, Councilor for 1937-1938, has been 
e general manager of the Canadian Automobile Chamber 
of Commerce since 1931. Before that he was, for 15 years, 
manager of the automotive division of the Maclean Pub- 
lishing Co. Mr. Stewart became a member of the Society 
in 1932 and the following year served as vice-chairman of 
the Canadian Section. He was elected chairman of the 
Section in 1934. In that year he was also a member of the 
Membership Committee and for the past three years he has 
been active on the Lubricants Division of the Standards 
Committee. Mr. Stewart was born in Detroit, but moved 
to Canada at an early age. He was educated at the Queen 
Victoria School and Hamilton College. 


A. T. CoLweELi, who will serve on the SAE Council 
e during 1937 and 1938, is director of engineering, 
Thompson Products, Inc. A graduate from the United 
States Military Academy at West Point, class of 1918, his 
education continued at the Engineer School, U. S. Army, 
at Fort Humphreys, Va., from which he received his C.E. 
degree in 1920. Promoted to first lieutenant, he continued 
in the Army for two years. He then resigned to join the 
Steel Products Co., which later became the Thompson Prod- 
ucts Co. After a period during which he was in charge of 
sales and engineering in that company’s Michigan territory, 
Mr. Colwell was appointed chief engineer in 1930. In that 
year he became a member of the SAE. He was advanced 
to his present position in 1934. He served as vice-chairman 
of the Cleveland Section in 1935 and as chairman the fol- 
lowing year. Mr. Colwell has contributed to the work of 
the Society by serving on the Production Activity Commit- 
tee in 1934 and 1935, the Tractor and Industrial Power 
Equipment Activity in 1935 and 1936, the Sections Com- 
mittee and the Iron and Steel Division and the Parts and 
Fittings Division of the Standards Committee in 1936. 


4 Louis ScHwitzeEr, president of the Schwitzer-Cum- 
e mins Co., is serving his second year as a member of 
the Council. Born in Beelitz, Austria, he received his edu- 
cation in mechanical and electrical engineering at the Uni- 
versities of Karlsruhe and Darmstadt, Germany. Before 
coming to the United States Mr. Schwitzer was connected 
with the automotive industry in France. In 1912, the yea 
in which he joined the Society, he was chief engineer otf 
the Empire Automobile Co. Since then he has been chief 
engineer of The Oakes Co., and president and chief engineet 
of the Automotive Parts Co. In 1931 he became president 
of the Schwitzer-Cummins Co., which position he now 
holds. Mr. Schwitzer was chairman of the Indiana Section 
in 1931 and has been active on the Engine Division of the 
Standards Committee, the Meetings Committee and the Sec- 
tions Committee. 


ALex Tavs continues as a member of the Council 

e during 1937. Affiliated with the General Motors Corp. 
since 1919, he is now in England carrying on powerplant 
research and development work for General Motors-con- 
trolled Vauxhall Motors, Ltd. Prior to his current position, 
which he took early last November, Mr. Taub was for seven 
years development engineer with Chevrolet. Born in Lon- 
don, England, he came to the United States in 1907 and 
started as a lathe operator in an auto parts concern. 
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since that time has been in 


the automotive field. Joining the SAE in 1912 
he has since taken an active part in the So 
ciety’s work. He has served as chairman o 


Member 
chairman of the Meetings Com 
mittee and chairman of the Engineering Displa 
Committee. He has been a member of the 
Passenger-Car Activity Committee for eight years 
and a member of the Research Committee for 
seven. He has also been active on the Pas 
senger-Car and other divisions of the Standard 


Committee. 

6 JosepH A. who continues as 
e Councilor during 1937, is engineering con- 

sultant in New York. His affiliation with the 

automotive industry dates from when, 

shortly after completing his course in me 


the Detroit Section, chairman of the 
ship Committee, 
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chanical enginecring at Columbia Universit 
he did design and experimental work for 
International Power Co., manutacturers of et 
tric vehicles. Subsequently he held importan 
posts in the design and development of autom 
tive vehicles and parts. He practiced as 6on 
sulting engineer from 1919 until 1925 Wit 
he organized and became president ol 
Anglada Motor Corp. He resumed his pratt 
of engineering consultant in 1936. Mr. Angi? | 
was previously a member of the Cound 
1913 and 1914. During the same two yo 
he was chairman of the Metropolitan Sectioa 
Mr. Anglada has also been active on the 
tions Committee, the House Committee, ® 


Placement Committee and many of the Socittis 
technical committees. He has likewise rept 
sented the SAE on several Sectional Committ 
of the American Standards Association. 
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New Members Qualified 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Dec. 10, 1936, and 
Jan. 10, 1937. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 


eign Member. 





Barton, Harotp (J) layout draftsman, Con- 
solidated Aircraft Corp., Lindbergh Field, San 
Diego, Calif. 

BeveRLIN, Rosert S. (J) chief engineer, Hall 
Mfg. Co., Toledo, O.; (mail) 4117 Willys Park- 
way. 

Brown, Jutius L. (J) factory clerk, Ward 
Motor Vehicle Co., Mt. Vernon, N. Y.; (mail) 
4328 Matilda Ave., New York City. 

BRUNNER, E_merR F. (M) charge, tractor tire 
development, Goodyear Tire & Rubber Co., 
Akron, Ohio; (mail) 81 Hastings Rd., Cuya- 
hoga Falls, Ohio. 

BurKE, Epwin Woopwarp (J) aviation cadet, 
U. S. Navy, VF Squadron 1-B, Fleet Air De- 
tachment, Coronado, Calif. 

CAMPBELL, LestER Francis (M) chief in- 
spector, Pratt & Whitney Aircraft Co., East 
Hartford, Conn.; (mail) 20 Franklin St., Man- 
chester, Conn. 

Cuapin, Nort (M) automotive service engi- 
neer, Cities Service Oil Co., 4614 Prospect 
Ave., Cleveland, Ohio; (mail) 15000 Euclid 
Ave. 

CHRISTENSEN, Haro_p (M) cone worm gear 
engineer, Michigan Tool Co., 7171 E. McNichol, 
Detroit, Mich.; (mail) 77 Cortland Ave., High- 
land Park, Mich. 

Connery, Davin Pucstey (A) publicity and 
advertising representative, N. W. Ayer & Son, 
Inc., 4200 Penobscot Bldg., Detroit, Mich. 

Cook, Witrt1am Cuarces (FM) _ Publi 
Works Dept., Head Office, Wellington, N. Z. 

Cox, Cuester Asnton (A) partner, Robbins 
& Cox, 66 Beale St., Woolaston, Mass.; (mail) 
229 Arlington St. 

Doane, F. B. (M) vice-president, Magnaflux 
Corp., 333 N. Michigan Ave., Chicago, Ill. 

DuEL._, Ciirrorp C., Capr. (SM) U. § 
Army, Field Artillery Board, Fort Bragg, N. C. 

Enciisu, E. B. (A) manager, Washington 
office, Caterpillar Tractor Co., 1134 Munsey 
Bldg., Washington, D. C. 

Enc.LisH, JoHN ALDEN (J) Motor Magazine, 
572 Madison Ave., New York City; (mail) 154 
Penna Ave., Easton, Pa. 

Futter, Epwin M. (A) sales engineer, Lam 
son & Sessions Co., 1971 W. 85th St., Cleve- 
land, Ohio; (mail) 213 University Dr., Kent, 
Ohio. 

Hansen, Tace (J) service manager, Arling 
ton Oldsmobile, 745 Massachusetts Ave., Arling- 
ton, Mass.; (mail) 46 Farmcrest Ave., Lexing- 
ton, Mass. 

Hare, Wetpon P. (M) engineer, King-Seeley 
Corp., 315 S. First St., Ann Arbor, Mich.; 
(mail) 1308 Linwood Ave. 

Harcan, Wirsur (A) fleet superintendent, 
_ Baking Co., 5324 Federal St., Chicago, 
Ill. 

Harrison, Cuarrces C. (J) secretary, Harri- 
son Oil Co., 5110 N. 35th St., Milwaukee, Wis. 

Heap, Wiirarp H., Sr. (A) garage super- 
intendent, Public Service Co. of N. H., Man- 
chester, N. H.; (mail) 1087 Elm St. 

Henic, Lupwic (J) engineer, Luscombe Air- 
plane Development Corp., West Trenton, N. J.; 
(mail) R.R. 1, Titusville, N. J. 


Hestey, Kari F. (A) special representative, 
Collins & Aikman Corp., 200 Madison Ave., 
New York City; (mail) 2300 Fisher Bldg., De- 
troit, Mich. 

Hunter, H. Crirrorp (M) research chemi- 
cal engineer, Gulf Research & Development 
Co., Box 2038, Pittsburgh, Pa.; (mail) 829 
Fifth St., Oakmont, Pa. 

JoHnson, JaMEs W. (A) president, James W. 
Johnson & Co., Inc., 95 Liberty St., New York 
City. 

Jones, HENry Ware, Jr. (M) president, gen- 
cial manager, Amer. Tube Bending Co., Inc., 
5 Lawrence St., New Haven, Conn. 

Kinc, Ropert E. (J) electric arc welding 
engineer, weld tester, Manitowoc Shipbuilding 
Corp., Manitowoc, Wis.; (mail) 913 Huron St. 

Kupper, NATHANIEL A. (J) 5559 Magnolia 
Ave., Chicago, Ill. 

Knott, Ferix W. A. (M) aeronautical en- 
gineer, Seversky Aircraft Corp., Farmingdale, 
L. I, N. Y.; (mail) 162 Conklin St. 

LatHaM, Ray L. (J) engine design technician, 
Chrysler Motor Corp., Highland Park, Mich.; 
(mail) 15878 Griggs Ave. 

Lopez, Rurino (J) mechanical engineer, air- 
craft instrument specialist, Pan Amer. Airways, 
Inc., Western Div., Off State Highway 4, 
Brownsville, Tex.; (mail) Eighth & Washing- 
ton Sts., Box 809. 

LypEcKER, FREDERICK REIMER (A) prestone 


specialist, National Carbon Co., 30 E. 42nd’ 


St.. New York City; (mail) 788 East Ave., 
Rochester, N. Y. 

MarcuantT, L. R. (A) manager, Illinois Farm 
Supply Co., Room 1200, 608 S. Dearborn St., 
Chicago, III. 

McGuire, Ropert C. (J) 143 Main St., 
Hempstead, L. I., N. Y. 

Meir, Ferp W. (A) sales engineer, Roll- 
way Bearing Co., Syracuse, N. Y.; (mail) 6432 
Cass Ave., Detroit, Mich. 

MerrILL, S. CrirForp (M) district manager 
of sales, Timken Roller Bearing Co., Fisher 
Bldg., Detroit, Mich. 

OrstrrikF, Witrrep C. (J) junior engineer, 


Packard Motor Car Co., Detroit, Mich.; (mail) 
78 W. Ferry. 

Osrruk, Paut (M) president, production 
manager, Jackomatic Corp., 250 W. 54th St., 
New York City. 

Pe_ke, ArtHuR A. (M) dist. service repre- 
sentative, Chevrolet Motor Div., General Motors 
Sales Corp., 1775 Broadway, New York City; 
(mail) 8023 236th St., Bellerose, L. I., N. Y. 

Perry, Haro_p GLapstone Bricut (FM) 
chief engineer, Standard-Vacuum Oil Co., Inc., 
P. O. Box 154, 94 Canton Rd., Shanghai, 
China. 

Persity, Clemens C. (A) fleet sales, Chevro- 
let Motor Div., General Motors Sales Corp., 
1881 Broadway, New York City. 

PirrMAN, KENNETH FLEETWOoop (J) engi 
neer, purchasing agent, Standard Carriage 
Works, Inc., 721 S. San Pedro St., Los Angeles, 
Calif. 

SHARPE, WiLtarp H. (A) service manager, 
Coombs & McBeath, 660 Beacon St., Boston, 
Mass.; (mail) R.F.D., Rockland, Mass. 

Stevens, -Louis (A) _ superintendent of 
garage, U. S. Army, Fort Brady District, Mo 
tor Transportation Office, Fort Brady, Sault 
Ste. Marie, Mich. 

SroucHTon, Greorce H. (J) instructor, Gen 
eral Motors Inst., Flint, Mich. 

SuNNEN, Gus (A) general manager, Sunnen 
Products Co., Ltd., Chatham, Ont., Canada. 

Turcottr, Herman O. (A) superintendent 
of laboratories, U. S. Diesel Engrg. School, 
89-91 Brighton Ave., Boston, Mass. 

TuRNER, GeorGE Wma. (A) manager, com 
mercial department, Castner Garage, Ltd., Scho 
field Barracks, T. H. 

Turner, Van (A) editor, Chexall div., Chek- 
Chart Corp., 624 S. Michigan Ave., Chicago, 
Hl. 

Warp, J. Car_ton, Jr. (M) assistant gen- 
eral manager, United Aircraft Corp., Pratt & 
Whitney Aircraft Div., East Hartford, Conn. 

Wiener, Leonarp S. (J) analytical engineer, 
Aviation Mfg. Corp., Lycoming Div., Williams- 
port, Pa.; (mail) 1804 Memorial Ave. 

Woop, CnHarves S. (J) sales engineer, Ste- 
phens-Adamson Mfg. Co., 50 Church St., New 
York City; (mail) 35 Courrier Pl., Rutherford, 
N. J. 


Applications Received 





The applications for membership 
received between Dec. 15, 1936, and 
Jan. 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 





BeckwitH, Bryson B., metallurgist, Chrysler 
Corp., Detroit, Mich. 

BRINEN, Howarp F., research department, 
Young Radiator Co., Racine, Wis. 

Brown, Jack L., roor E. Fifth Street, Royal 
Oak, Mich. 

BROWNLEE, CLARENCE S., president, Dickson 
Gasket Co., Chicago, IIl. 

CurisTIAN, Frank M., 1403 Wright St., Los 
Angeles, Calif. 

Cousins, Roy F., garage superintendent, 
Davidson Baking Co., Portland, Oregon. 

Dauzett, C. W., chief electrical engineer, 
Heyer Products Co., Inc., Belleville, N. J. 

DaNNEGGER, Cari, director, Etablisements 
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Max Thirion, Societe Anonyme, Bruxells, Bel- 
gium. 

FairFIELD, Watiace M., Fafnir Bearing Co., 
New Britain, Conn. 

Fire, Mervyn GEORGE, service manager, 
Chrysler Corp. of Canada, Ltd., Windsor, Ont., 
Canada. : 

Fisher, Geratp M., chief chemist, General 
Petroleum Corp. of California, Los Angeles, 
Calif. 

FRIEDLANDER, SIDNEY, service manager, Ali- 
cino & Levy, Inc., New York City. 

Frost, Howarp A., assistant to production 
and engineering departments, Hastings Mfg. 
Co., Hastings, Mich. 

Gacc, RupotpH Farwe Lt, assistant chief en- 
gineer, Wright Aeronautical Corp., Paterson, 
N. J. 

Gounn, Emm P., automotive engineer, The 
Atlantic Refining Co., Philadelphia, Pa. 

GrirFin, Rosperrt Hatt, salesman, Wilken- 
ing Manufacturing Co., Los Angeles, Calif. 

Hamitton, WitiiaMm F., Richfield Oil Co. 
of California, Los Angeles, Calif. 

Hanson, Georce, mechanical engineer, De- 
partment of Water & Power, Los Angeles, Calif. 

Hanson, J. M., division superintendent, Hud- 
son Motor Car Co., Detroit, Mich. 

(Continued on page 38) 
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About SAE Members: 








Herbert L. Sharlock, Bendix Products 
vice-president, has been elected secretary of the 
Motor & Equipment Manufacturing Association 
tor 1937. 

L. C. Conradi, heretofore metallurgist for 
the International Business Machines Corp., has 


L. C. Conradi 


Directs Research 





been promoted to the position of technical re- 
search director at that company’s Endicott, 
N. Y., plant. This appointment places him in 
direct supervision of the IBM chemical, metal- 
lurgical, paper testing and electrical laboratories. 


O. T. Kreusser, who recently returned to 
General Motors after having been director of 
the Museum of Science and Industry in Chi- 
cago for five years, has been appointed gen- 
eral manager of the Allison Engineering Co. 
division of GMC at Indianapolis. 


Thomas J. Litle, Jr., has been appointed 
chief engineer of the Easy Washing Machine 
Corp. He was previously chief engineer of the 
Evans Products Co., Detroit. Mr. Litle is a 
past-president of the SAE. 


te Wright, vice-president of engineer- 
ing, Curtiss-Wright Corp., tells some of the 
problems met in sub-stratosphere flying in an 
article appearing in the Jan. 10 issue of the 
New York Times. 


Raymond Loewy is designer of the show 
window awarded the annual grand prize in the 
Fourth Annual Show Window Contest con- 
ducted by the Electrical Association of New 
York, Inc. The window, one in a Cushman’s 
Son bakery located in Richmond Hill, Queens, 





N. Y., was chosen from among more than 
Raymond 
Loewy 
Designer 

5000 entries. Mr. Loewy is known for his 


work as design consultant on passenger cars, 
trucks, buses, streamline locomotives, bus termi- 
nals, filling stations, refrigerators and other 
products. 
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Wing Com. Lawrence James Wackett 


recently was made manager of the Common- 
wealth Aircraft Corp., Melbourne, Australia. 
Previously he was managing director and de- 
signer with Tugan Aircraft, Ltd., Sydney. 


Ralph R. Graichen has been named chief 
engineer of Curtis Co., 
Gables, Fla. 


Aerocar Inc., Coral 


Fred E. Weick, long affiliated with the 
National Advisory Committee for Aeronautics 
as aeronautical engineer, has joined the Engi- 
neering & Research Corp. as chief engineer. 
Mr. Weick is SAE vice-president representing 
Aircraft Engineering. His picture and biographi- 
cal sketch appear on p. 23 of this issue. 


W. E. England has been made chief en- 


gineer of the Willys Overland Motors, Inc. 
Formerly chief engineer of the Ohio Rubber 





W. E. England 
Willys Chief Enginee 


Co., he joined Willys late last year. Prior to 
his afhliation with the Ohio Rubber Co. in 
1934, Mr. England was engineer in charge of 
the experimental department of Auburn, and 
before that he was, for nine years, chief engi- 
neer of the F. B. Stearns Co., producers of 
Stearns-Knight automobiles. 


Charles F. Kettering was honored at a 
civic dinner given in his honor at Dayton, Ohio, 
Jan. 9. Mr. Kettering was a resident of Day- 
ton for 32 years. 


Harry ]. Carmichael, vice-president and 
general manager of General Motors of Canada, 
Ltd. has been appointed to the directorate of 
the Bank of Toronto, Toronto, Canada. 


A. L. Teodoro, head of the agricultural 
engineering department, University of Philip- 
pines, Agricultural College, is co-author, with 
E. K. Ongsansov, of a series of articles on 
“Alcohol and Alcohol-Blends as Fuels for Auto- 
mobile Engines’, appearing in the PAilippine 
Agriculturist. 
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Courtesy of House Beautiful Gass Photo 


The Bronxville, N. Y., home of Dr. 

Graham Edgar, director of research, 

Ethyl Gasoline Corp., recently was 

awarded highest honors in a_ small 

house competition sponsored by House 
Beautiful. 


F. E. Moskovics has recently been named 
chairman of the executive committee of the 
Dictograph Products Co. Mr. Moskovics is 
the SAE representative on the board of directors 
of the American Standards Association. 


S. R. Hammond, until recently editor of 
Trade Lanes, Portland, Ore., has been promoted 
to the position of assistant manager, Shipping 
News, Inc., Seattle, Wash. This company owns 
Trade Lanes in addition to several other pub- 
lications, including Marine Guide and Routing 
Guide. Mr. Hammond was SAE Journat field 
editor for the Oregon Section before this change 
took him to Seattle. 


J. M. Watson, who has for 22 years been 
affiliated with the Hupp Motor Car Co. as 


J. M. Watson 


Takes New Position 


metallurgical engineer, has joined the Detroit 
district sales office of the Jones and Laughlin 
Steel Corp. 


W. B. Lashar has been elected chairman 
of the board of the American Chain & Cable 
Co., Inc. He was previously president of this 
company which has recently taken the above 
name. It was formerly known as the Amert- 
can Chain Co., Inc. 


John Madincea is president and chief en- 
gineer of Uzinele Domane De 
Ltd., Detroit. He was formerly 
Corp. as commercial car designer. 


Automobile, 
with Chrysler 

















Receives Perkin Medal 
Thomas Midgley, Jr., vice-president of 


the Ethyl Gasoline Corp. and Kinetic Chemicals, 
Inc., was presented with the Perkin Medal of 
the Society of Chemical Industry on Jan. 8 at 
a joint meeting of the American Section aft 
the Society of Chemical Industry and the 
American Chemical Society in New York. The 
medal was given to Mr. Midgley for his work 
in the development of antiknock motor fuels 
and safe refrigerants. The program included 
a talk by Robert E. Wilson, vice-chairman of 
the Pan-American Transport Co., on the ac 
complishments of the medalist. Mr. Midgley’s 
medal address was titled “From the Periodx 
Table to Production”. He was awarded the 
Nichols Medal in 1923 and the Longstreth 
Medal in 1925. 


Clinton Brettell, superintendent of gar 
ages, R. H. Macy & Co., Inc., has been licensed 
by the New York State Education Department 
to practice professional engineering. He will 
consult on fleet and other problems and con- 
tinue his present work with Macy’s. 


D. G. Roos, technical assistant to the 
president, Studebaker Corp., plans to sail for 
England on Feb. 2. He expects to remain 
abroad for three months studying foreign de- 
sign trends. 


Charles B. Whittaker resigned his posi- 


tion of Transvaal representative, General Mo- 


C. B. Whittaker 


Changes Companies 





tors South African, Ltd., to join the directorate 
of Messrs. Pietersburg Garage, Pty., Ltd. He 
will be located at the Tzaneen Garage, a branch 
of that concern, at Tzaneen, Transvaal. He 
had been affiliated with General Motors South 
African since 1926. 


Chester R. Wells has joined the Pratt & 
Whitney Engine Division of United Aircraft 
Corp., East Hartford, Conn., as an engineer on 
design. He was previously chief engineer of 
Rockwell Products Co., of the same city. Mr. 
Wells is secretary of the Southern New England 
Section. 





J. F. Max Patitz 


J. F. Max Patitz, who had been affiliated 
with the Allis-Chalmers Manufacturing Co. fo 
42 years, fell dead on Jan. 3 when returning 
home from visiting the family of an employe 
who had died recently. The cause was heart 
shock. For more than 20 years Mr. Patitz 
had been chief consulting engineer with his 
company. He was born in Germany in 1866 
and after locating in this country became an 
American citizen. He was made a member of 
the SAE in 1917. 

















.... At Home and Abroad 








Heinrich Schneider has joined the 
Hooven, Owens, Rentschler Co. in Hamilton, 
Ohio, as vice-president in charge of Diesel 
engineering and related activities, and as a 


H. Schneider 


Vice-President 





member of the board of directors. For the past 
year he has been assistant vice-president of the 
American Auburn, N.Y. 
Prior to that he was chief engineer with Fair- 
banks, Morse & Co. 


Locomotive Co., 


Vincent Bendix, head of Bendix Aviation 
Corp., has been made president of the newly- 
formed Bendix Radio Corp. This company will 
specialize in radio equipment for communica- 
tions and navigational purposes for the aircraft 
industry, with particular attention to blind 
flying and safety in landing under adverse 
weather conditions. Plants and laboratories will 
be located in Chicago, Dayton, Washington and 
Oakland. Walter ]. Buettner is treasurer and 
member of the board of the new company. 
Charles Marcus 1s on the board. 


René Jean-Louis Perrin, 


About Authors 


formerly gen- 


eral manager, Acieries Electriques d'Ugine, 
Paris, France, has taken an executive position 
with Compagnie Francaise de Rafhinage, also 
in Paris. 


Ralph F. Peo, vice-president and general 
manager of the Houde Engineering Corp. has 
been elected a director of the Automobile Club 


of Buffalo. 


A. §. Van Halteren, former sales engi- 
neer, Motor Wheel Corp., has been made de- 


A. S. Van Halteren 
Advanced 





velopment engineer by that company. He will 
be located at Lansing, Mich. 


Maurice P. Berger has been named vice 
president of the Société des Ingénieurs de 
Automobile (SIA), the French society of auto- 
motive engineers, Paris. He was previously 
secretary-general of the Society. 


(Continued from page 11) 


light-weight high-speed railroad  equip- 
ment. These are among the many accom- 
plishments of a man who started his career 
at the age of 17 as machinist’s apprentice 
in Smyrna, Del., the town of his birth. 


@ G. O. Hoglund has been delving in 
aeronautics since 1925 when he was gradu- 
ated from the University of Michigan with 
a B.S. degree in aeronautical engineering. 
He spent his first three years after college 
as junior aeronautical engineer at the Bu- 
reau of Aeronautics, Navy Departent, spe- 
cializing in design of airplane propellers. 
For three months in 1928 he did design 
work on rigid and non-rigid lighter-than- 
air structures at the Lakehurst, N. J., Naval 
Air Station. The next year he taught aero- 
nautics at the University of Minnesota. 
Since then he has spent six years doing 
development work on welding processes 
on aluminum with the Aluminum Co. of 
America. 


@ Fred P. Laudan began his aeronau- 
tical career in 1919 when he entered the 
engineering department of the Boeing Air- 
craft Co. after returning from Army ser- 
vice overseas. He later became project 
engineer and in that capacity had charge 
of the production of 200 Boeing MB-3A 
Army pursuit planes in 1922. Subsequently 
he was project engineer for other produc- 
tion orders, including the Boeing Navy 
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fighting planes. In 1928 he was advanced 
to the post of plant superintendent, his 
present position. He is a graduate in civil 
engineering from the University of Wash- 
ington. 


@ Robert J. Minshall’s active interest 
in aviation dates back to boyhood, when, 
during high school days at Portland, Ore.. 
he worked in the shop of Eugene Ely. 
famed aviation pioneer. He first worked 
for the Boeing Company in its assembly 
shop in 1918, and in 1919 he joined its 
engineering department. For the next few 
years he worked part time while attending 
the University of Washington from which 
he was graduated with a degree in civil 
engineering. He became design engineer in 
1928 and is now Boeing’s chief engineer. 
Many Boeing patents bear his name as in- 
ventor. 


@ Philip H. Smith has long contrib- 
uted articles on automotive subjects to 
business publications. One time associated 
with the automobile industry in sales and 
service capacities, he began a career of 
writing as assistant editor of “Automotive 
Industries,” later engaging in public rela- 
tions work. He is now a journalist at large, 
contributing editor to “Scientific American” 
and special contributor on trailers to “Au- 
tomotive Industries.” He was graduated 
from Harvard in 1918 with an A.B. degree. 
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1937 Annual Meeting Papers 


in Digest 


Transportation and Maintenance Session 
Monday, January 11 


Vehicle Design from a Maintenance and Operating 
Standpoint-F. L. Faulkner, automotive engineer, 


Armour & Co. 


— purpose of these studies by our committee is to point out 
inconsistencies that exist in various weight classes, with the hope 
that a better-balanced vehicle will be produced so that the operator in 
purchasing a vehicle of a certain rating can be assured of a reasonably 
uniform performance, irrespective of the make of vehicle. 

It is obvious from a study of the 1936-37 specifications that some 
improvements have been made. The general rating of trucks by class 
is poor due to the tendency to raise the gross-vehicle-weight rating of 
the trucks without enlarging engines, clutches, frames, and so on. 

In general there is the same wide variation in specifications within 
each gross class of trucks this year, as existed in 1934. 

Larger engines should be provided with higher capacity batteries. 
Little improvement has been noted in motor-starting characteristics 
from the standpoint of eliminating starting difficulties under low-tem- 
perature operating conditions. 

A proposed standard for tractor-trailer coupling heights is outlined. 

We recommend the adherence of the S.A.E. numbering system for 
classification of engine-crankcase oils with such modification as is 
necessary from time to time to keep them in step with the improve- 
ment in refinery practice. 

We recommend that all commercial vehicles be provided with a 
braking system having a minimum of 25 sq. in. effective lining area 
per 1000-lb. gross vehicle weight. 


Fuels and Lubricants Sessions 
Monday, January 11 


A Sparking Plug, Adapted for Measuring Cylinder- 
Head Temperatures—G. D. Boerlage, director in 
charge, and A. G. Cattaneo, physicist, Royal Dutch 
Shell Engine-Research Station. 


NEW method for adapting a spark-plug to the measurement of 


cylinder-head temperatures is described, consisting in leading 
thermocouple wires through two holes down through the shell of the 
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spark-plug and bringing them into contact with each other in the sur- 
tace of the rim exposed to the combustion-chamber. 

Engine tests were conducted to compare results obtained by this 
method of measurement with those obtained with a central-electrode 
couple, and also a couple incorporated in the spark-plug gasket, all 
three devices being incorporated in the same plug. 

The thermocouple mounted as described in the paper was more re- 
sponsive to engine detonation than the thermocouple mounted in the 
gasket but less so than the thermocouple mounted in the central electrode. 
It was less responsive to changes in wind speed than the gasket couple 
in the case of an air-cooled engine but more so than the central- 
electrode couple, and it is believed that a couple mounted as described 
gives a truer indication of cylinder-wall operating temperatures than 
can be obtained by either of the other methods. 


Analysis of Some Factors Affecting the Relative 
Knocking Characteristics of Motor Fuels in Service - 
John M. Campbell, Wheeler G. Lovell and T. A. Boyd, 


General Motors Research Corp. 


N this investigation some of the underlying principles affecting the 

knocking characteristics of motor fuels in service have been studied. 
Briefly, the experiments indicate that the relative knocking character- 
istics of certain cracked gasolines with respect to straight-run gasolines 
may be affected by the relationship between spark timing, engine 
speed, and mixture ratio. From the standpoint of engine design the 
most advantageous combination of these variables in a given engine 
varies according to the nature of the fuel used. 

It is suggested that some of the anomalous chafacteristics of benzol 
blends are the result of vaporization phenomena in the induction sys- 
tem, as also are certain “depreciation” effects which occasionally have 
been observed among straight-run gasolines containing tetraethyl lead. 


Effect of Altitude on Octane-Number Determination — 
W. M. Holaday and G. T. Moore, Standard Oil Co. 
of Ind. 


HIS paper reports the results obtained by a small working group 

of the C.F.R. Subcommittee on Methods for Measuring Detonation 
in attempting to correct for the effect of altitude on octane-number 
determination. As the A.S.T.M. (C.F.R.-Motor) knock-test method 
was worked out for sea-level conditions, experience indicates that errors 
as large as 2 octane numbers may be produced in laboratories situated 
in elevated locations. 
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One logical means of modifying the present method to compensate 
for altitude is to increase the volume of air admitted to the cylinder 
until the compression pressure at a given compression ratio is equal 
to that normally obtained at sea level. It may be effected by super- 
charging or by removing the restriction in the present carburetor and 
manifold system by eliminating the throttle plate and enlarging the 
venturi. Test data are presented that determine the venturi sizes re- 
quired to give equal compression pressures for altitudes up to 5000 ft. 
It is shown that knock intensity at different altitudes was uniform and 
equal whenever the compression pressures were equal. 

It is concluded that the errors resulting from the effects of altitude 
changes on the operation of the A.S.T.M. knock-test engine can be 
compensated for reasonably well by the use of oversize venturis at the 
reduced barometric conditions. 


Influence of Humidity on Knock Ratings — J. R. Mac- 
Gregor, Standard Oil Co. of Calif. 


T has been assumed generally that variations in humidity would not 

cause errors in knock rating when using the bracketing method. 
However, the preliminary test results presented indicate that this as- 
sumption is not valid for all fuels. Differences in knock ratings of 
over three octane numbers were found with certain combinations ol 
test and reference fuels when the humidity was varied over the range 
normally experienced in knock testing. 

It was found that the influence of humidity on detonation is not 
primarily the result of changes in dry air pressure or oxygen concen- 
tration, but apparently depends on the nature of the fuel itself. 

The results presented are known to be affected somewhat by changes 
in engine adjustment and bouncing-pin setting. However, for certain 
fuels the error introduced by humidity changes is considerably greates 
than the normal experimental error with controlled humidity. Al- 
though for some conventional-type fuels humidity control is not re- 
quired, it is required when testing certain special fuels, leaded gaso- 
lines, and octane-heptane blends. 

A description is included of the construction of an engine hygromete: 
and a humidifier both of which have been found convenient to use in 
routine testing. 


The Effect of Knock Intensity on Fuel Knock Rat- 
ings— Neil MacCoull, The Texas Co. 


HE effect of knock intensity on the knock ratings of four widely 

different fuels was investigated by a group of C.F.R. members. 

Evaluations were made in the laboratories of 19 cooperating com- 
panies, on the standard A.S.T.M.-C.F.R. engine, at a compression ratio 
lower than standard for this method, as well as at a compression ratio 
higher than standard. 

This report, which tabulates and summarizes the data reported, in- 
dicates that the type of bouncing pin used may affect the changes in 
knock rating due to variations in knock intensity resulting from chang- 
ing the compression ratio of the test engine. 


Truck, Bus and Railcar Session 


Monday, January 11 


Rear-Engine Clutch and Transmission Developments — 
C. D. Peterson, Spicer Mfg. Co. 


HIS paper covers the underlying reasoning of the advantages of the 

rear-mounted engine and transmission for mass transportation and 
includes special problems in design as regards clutch, transmission, and 
close-coupled propeller shafts. It also discusses the requirements of 
the compartment for housing these elements as well as the requirements 
of maintaining proper operating temperatures. 

The paper covers the various developments to date of arrangements 
for power outlet. Manually and power operated remote-control trans 
missions and the requirements in transmission and clutch design for 
either arrangement also are considered. 

In some forms of rear-engine-mounted transmission the matter of 
sealing the transmission is an outstanding problem. A. vertical-drive 
tvpe in a design that has proved satisfactory is commented upon. 

Space limitation for mounting the transmission also is a problem, 
and how various arrangements of the mountings are accomplished is 
explained. 


Factors in Engine Temperature Control—H. E. 
Winkler, chief engineer, Schwitzer-Cummins Co. 


ANY comprehensive papers have been presented on the various 

phases of the cooling problem. Macy O. Teetor’s paper on 
“Cylinder Temperature” and L. P. Saunders’ paper on “Radiator De- 
velopment and Car Cooling” are representative of these. 


The treatment of heat in an automotive vehicle presents many com 
plex technical problems but the customer, who understands none of 
the technicalities, is directly aware of the results. He judges by: (1) 
How long the engine performs well, (2) How much oil it uses, (3) How 
often the radiator needs filling, (4) How much noise the fan makes, 
and so on. 

Throughout the entire cooling system, the basic problem is one of 
rates of heat flow. Temperature balances are reached only when the 
heat lost by a given spot or system equals the heat absorbed. To have 
a balance temperature at a safe point, the rate of heat loss must be 
such that the temperature differential between hot and cold medium 
need not be too great. 

High water velocities are frequently necessary to “scrub” out points 
where steaming tends to occur. Water pumps serve not only as a 
circulator within the engine, but also as a train of dump cars hauling 
B.t.u.’s to the radiator. Water-pump capacity determines the tempera- 
ture rise of coolant through the engine. 

Corrosion in cooling systems is due largely to air being drawn into 
the coolant at the pump packing or seals. Fan noise is a problem 
not limited to passenger cars. 


Junior-Student Session 
Monday, January 11 


Electrical Control of Industrial Units — Ralph Powers, 
Electronic Control Corp. 


NDUSTRIAL applications of the “electric eye’’ or photo-electric cell 

are discussed in non-technical language in this paper, and how they 
solved various problems. 

Operating principles and specific applications of the photo-conductive 
cr selenium group, the photo-voltaic group —those producing their own 
electromotive force-—and the photo-emissive group, are described fully. 

On-and-off relay applications — such as used for starting and stopping 
conveyors, counting, routing, and opening doors -—are classified as the 
simplest. It is believed that photo-electric temperature control will 
soon overshadow older methods, especially for heat-treating, metal 
pouring, and the like. Color control and automatic inspection are 
other important applications covered. 


The Engineer’s Social Responsibility— Dr. James S. 
Thomas, Chrysler Institute of Engineering and Clark- 
son College of Technology. 


HIS paper discusses the engineer's place in our social set-up. It 

cites instances of the application of science to our Western civilization 
and how this application is not evident in the Oriental world. 

Interesting information is presented on the importance of being 
young in order to grow up with the important scientific changes that 
are going on. ‘The necessity for the proper education to meet these 
changes is emphasized. 


Tourist-Trailer Session 
Tuesday, January 12 


Where Is the Trailer Going? — Philip H. Smith. 
(Paper published in full, beginning on page 45, Trans- 
sactions Section, this issue.) 


Diesel-Engine Session 
Tuesday, January 12 


Correction of Diesel-Engine Performance for Changes 
in Atmospheric Conditions—C. Fayette Taylor, pro- 
fessor of automotive engineering, Massachusetts Insti- 
tute of Technology. 


HIS paper refers to previous literature on the subject and discusses 

the fundamental factors involved. It also gives the results of tests 
showing the effect of variations in atmospheric pressure and temperature 
on one particular engine. In conclusion it points out the need for 
further research on this subject. 
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Compression-Ignition Engine Performance at Altitude 
Conditions — Charles S. Moore, assistant mechanical 
engineer, and John H. Collins, Jr., junior mechanical 
engineer, National Advisory Committee for Aero- 
nautics. 


NGINE-TEST results are presented for simulated altitude conditions 
using a displacer-piston combustion-chamber on a 5-in. by 7-in. 
single-cylinder compression-ignition engine operating at 2000 r.p.m. 

Comparison between maximum performance at altitude of the com- 
pression-ignition engine and a carburetor engine showed that the com- 
pression-ignition engine had a slight power advantage for the same 
conditions of inlet air. However, if the carburetor air is heated to 
prevent icing, the compression-ignition engine inducting the colder and 
more dense air of altitude will have a decided advantage over the 
carburetor engine. 

Analysis of the results for which the inlet-air temperature and pres- 
sure were varied independently indicates that maximum engine per- 
formance cannot be corrected reliably either on an inlet-air-density or 
weight-of-air-charge basis. Maximum engine power increases with 
inlet-air pressure and decreases with temperature very nearly as straight 
lines. Correction factors are suggested accordingly. 


Automotive High-Speed Diesel Engine in Heavy-Duty 


Transport — C. G. Anthony, Pacific Freight Lines. 


Ts paper offers facts and conclusions drawn from actual cost figures. 
The relative costs of operating Diesel-powered, heavy-duty trucking 
equipment as compared with like equipment over the same runs, but 
using gasoline engines for power, are developed. 

The economic sphere of utility of the Diesel engine in transport 
service is determined by comparing Diesel costs with the costs of the 
competing agencies — water, rail, and gasoline-motored equipment. 

The conclusions show that the economy of a Diesel-powered motor 
truck at its present stage of development is the result of its low fuel 
consumption from the standpoint of gallonage, and the relative cheap- 
ness of the fuel used. 

With the exception of this lower operating cost of fuel and depreci- 
ation, which is higher for the Diesel-powered equipment, all other costs 
incurred in operating these Diesel-powered units were approximately 
equal to the costs for similar material or services used in gasoline- 
powered vehicles. Diesel-powered equipment is cheaper than water, 
rail, or gasoline-motored trucks within certain definite limits. 

Due to the fact that the saving in fuel cost is so large, this paper 
shows that the cost of operation of heavy-duty trucking equipment can 
be reduced very substantially when Diesel engines are used. 


Passenger-Car Safety Session 


Tuesday, January 12 


Relating Highway Planning to the Traffic Require- 
ments — T. H. MacDonald, chief, and H. S. Fairbank, 
chairman of the research committee, U. S. Bureau of 


Public Roads. 


if Sees paper describes the evolution of the country’s present highway 
system, pointing out how ever-changing traffic requirements brought 
about by the rapid development of the automobile complicated highway 
planning to such an extent that requirements would change frequently 
before a system was completed. 

Sharp curves, short sight distances, and narrow widths are named as 
the worst faults of the present system, most of which was designed for 
40 m.p.h. instead of prevailing higher average speeds. The need for 
separated lanes and continued elimination of grade crossings and 
highway intersections is stressed. The authors also recommend either 
that grades be reduced materially, or that the automotive engineer raise 
the hill-climbing ability of freight trucks. 

The necessary financing presents the most serious obstacle in the way 
of such improvements. The purpose and operation of State-wide high- 
way planning surveys are explained in considerable detail, as are those 
of the financial studies that follow. 


An Automotive Engineer Looks at Safety -W. J. Dav- 
idson, General Motors Corp. 
LTHOUGH total fatalities for 1936 probably will exceed slightly 
those for 1935, the rate based on the number of miles traveled 
will show a downward trend as 1936 usage shows a 10 per cent 
increase. 
All accidents involve three factors: the highway, the human factor, 
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and the car. Of these the car is responsible for about 10 per cent of 
accidents, leaving go per cent for the other two factors. 

The need for comprehensive nation-wide data to assist engineers in 
analyzing the causes of mechanical failure, is stressed. From a safety 
standpoint the automobile is divided into two general classifications - 
those items that affect maneuverability and control and those of the 
structure itself. The features under the heaviest fire in the maneu- 
verability classification are top speed and headlamps. Such items as 
steering-gear failures, bursting tires, and so on, come under the heading 
of the structure itself. The effect on safety of governing cars to limit 
their top speed is highly questionable. With headlamps the problem is 
to get plenty of light and, at the same time, to provide adequate glare 
relief. 

Compulsory inspection will contribute materially to the cause of 
safety — at least in a psychological way. 


Diesel-Engine Session 
Wednesday, January 13 


B. B. Bachman, The Auto- 


Diesel Engines in Trucks - 
car Co. 


HE author makes a briet recapitulation of the paper that was 

presented at the Metropolitan Section of the Society last spring and 
carries through an analysis of reports that have been received on the 
operation of some 30 of these units both in the East and on the West 
Coast. 

The discussion covers the general operating characteristics ot thes 
units together with a further study of a comparison between two Diesel 
units and a gasoline unit from the basis of operating cost. 


Cetane Numbers, Life Size — Lieut. Com. R. F. Good. 
U. S. Naval Engineering Experiment Station. 


OR the past two years the U. S. Naval Enginecring Experiment Sta 

tion at Annapolis, Md., has been carrying on a Diesel fuel investi 
gation having tor its primary purpose the preparation of specifications 
for a single grade of Diesel fuel which will satisfy the requirements ot 
all Naval Diesel engines except those for aviation use. 

Ignition quality is a property inherent in a Diesel fuel itself. Ignition 
delay, the fundamental manifestation of ignition quality in the running 
engine, is not a characteristic of the fuel alone but a property of the 
entire system, including not only the fuel, but the engine in which the 
fuel is burned. Ignition delay, therefore, can be considered as only 
one of several factors which, taken together, determine the effectiveness 
of fuel utilization. Recognition of these facts led to an extended series 
of tests in a full-scale, submarine-type test engine operated under 
service conditions. 

Specifically, the paper records the ignition delay, fuel consumption, 
and computed knock for a large number of test fuels representing the 
major geographical producing areas, and for blends of primary and 
secondary reference fuels as observed in the full-scale engine. From 
the ignition-delay data for primary fucls and test fuels the “life-size” 
cetane numbers of the latter are determined. The degree of correlation 
between the “life-size” cetane numbers and the ignition-quality indexes 
of the test fuels calculated from their physical and chemical properties 
and as measured in the standard C.F.R. Diesel knock-testing engine 
by the knockmeter-delay method, is discussed. 


Passenger-Car Body Symposium 
Wednesday, January 13 


The Aircraft Trend in Body Structural Design — Ed- 
ward G. Budd, president, Edward G. Budd Mfg. Co. 
(Paper published in full, pages 65-66, Transactions 
Section, this issue. ) 


+ 


The Chassisless or Unit Car Question —Stanley E. 
Knauss, Motor Coach Division, Gar Wood Industries. 


HE experience gained over a period of many years in the develop- 

ment of light-weight, high-strength structures js now finding its way 
into the bus industry. 

Investigation of present-day bus operations showed the need for a 
road vehicle that would carry the greatest possible payload of passengers 
with a smaller horsepower engine without dragging along a load of 
dead weight and useless structure that would eat up gasoline instead 
of miles. 
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A motor coach is now available in which is incorporated aircraft 
materials, design, and construction features resulting in a vehicle that 
is approximately 1000 lb. lighter than the lightest conventional design 
with the same engine horsepower and seating accommodations. 

Motor-bus operators today can reduce costs by the use of light-weight 
equipment provided there is no sacrifice of strength and reliability. They 
must also meet the ever-increasing demands of the public for quietness, 
comfort, absence of vibration and engine odors —all of which can be 
accomplished by placing the engine in the rear which automatically 
gives a better distribution of weight than has heretofore been possible 
with the front-engine design. 


Criticisms From the Aircraft Viewpoint-— Ralph H. 
Upson, aeronautical engineer. 


IRCRAFT have taken more from automobile design than they have 

given, but they can now repay much of the obligation without 
necessarily transgressing the requirements of production economy and 
reasonable design stability. Some of these possibilities are: 

(1) Improved streamlining of necessary exposed parts, particularly 
underneath, and incorporation of other accessories in the general body 
lines. 

(2) Use of curved glass in the windshield and lightening of all 
window material. 

(3) Reduction of the frame to the status of an assembly unit, with 
structural significance only in combination with the body. 

(4) More effective distribution of flange material around the doors. 

(5) Lightening of skin by use of internal stiffeners, particularly on 
top. 

(6) Development of a smaller, more efficient radiator and lightening 
of various engine parts. " 

Most important is the mental attitude behind the work. Phenomenal 
production economy has been attained because almost every man in the 
industry has concentrated on it. Worthwhile weight and drag reduc- 
tion would result if even one competent man were assigned specifically 
to that duty. 

Lightening, with streamlining, is a beneficent cycle that permits still 
further lightening, resulting directly in substantial operating economies 
and, indirectly, in lower production cost. 


The Probable Effect of Unit Automobile Body Con- 
struction on Insurance Rates —- Howard D. Brown, gen- 


eral attorney, Detroit Automobile Inter-Insurance Ex- 
change. 


OLLISION and property-damage insurance rates are based on the 

cost of carrying such risks plus a reasonable amount for adminis- 
trative purposes. Insurance companies develop what is known as a pure 
premium which only includes the cost of replacement and the repair- 
ing of insured automobiles suffering losses. To this pure premium is 
added a sufficient cost for administration and profits. Since insurance 
rates are determined by actual costs for repairs and replacements, it 
naturally follows that, if the cost of repairs and replacements increases, 
insurance rates must also increase. An attempt is made to show repair 
costs in the past and those that may be anticipated reasonably if unit 
body construction is adopted. 

The element of service to the public through insurance also is a 
primary factor. If the automotive industry were to adopt for use the 
unit-body construction, it also would be necessary that adequate fa- 
cilities be at hand throughout the various cities and rural districts of 
the nation to render adequate service. Delay to the public because of 
inadequate service facilities and the inaccessibility of repair parts would 
tend to build up public resistance. The question also arises whether 
or not in case of damage the unit-body construction can be repaired as 
quickly and cheaply as the present type of body. 

From the insurance viewpoint, the crux of the entire question is 
whether or not the cost of repairs in case of accident will be increased 
by the adoption of the unit body. If this increase is so, naturally in- 
surance rates on collision and property damage also will increase. 


Ring-Sticking Symposium 
Wednesday, January 13 


Observations on Cylinder-Bore 


Wear—Max M. 
Roensch, Chrysler Corp. 
[4 analyzing causes of cylinder-bore wear it is found that they fall 
generally into one of the following classifications: 
(1) Abrasion —- Wear due to foreign particles in the oi! film. 


(2) Erosion —- Wear due to metal contact between the pistons or rings 
and the cylinder bore. 

(3) Corrosion — Oxidization or chemical action of the cylinder wall 
by the products of combustion. 

Although these classifications place the three main factors in the 
approximate order of their importance, the conditions of operation, 
the design of the engine, the design of the air cleaner, piston and ring 
equipment, or lubricating oil used, may change the order completely. 

Four ways are described for abrasives to get into the engine, and 
three design factors are mentioned that will reduce cylinder wear in 
the presence of dust. Keeping the dirt out, however, is stated to be 
the only real solution, and air cleaners are recommended as the best 
method. 

Ample space is devoted to a discussion of erosion and corrosion with 
various causes and cures. 


A Mechanical Solution of the Diesel Engine Piston- 
Ring-Sticking Problem-— A. W. Pope, Jr., Waukesha 
Motor Co. 


XTENSIVE field and laboratory tests lead to the conclusion that 
piston-ring sticking is chiefly the result of high temperatures. 
Most commercial lubricating oils available on the market show definite 
tendencies to stick piston-rings when operated in high-speed Diesel 
engines at high load factors. 

As no practical method of keeping maximum temperatures within 
the necessary limits to prevent ring-sticking is known, the problem 
has been approached from the viewpoint of mechanical design. A 
simple one-piece ring design has been found that successfully solves 
the ring-sticking problem. 

This solution tends to change the relative order of importance of 
lubricating-oil qualities so that an oil's ring-sticking tendency may 
become secondary compared with its lubricating ability and freedom 
from sludging. 


Engine Temperature as Affecting Lubrication and 
Ring Sticking — C. G. A. Rosen, Caterpillar Tractor Co. 


N the investigation of combustion in Diesel engines considerable 

emphasis was placed upon temperatures prevailing in metal parts 
adjacent to the combustion-chamber envelope. In mobile-type Diesel 
engines these temperatures are influenced directly by design characteristics, 
service conditions, atmospheric temperatures, and operating schedules. 
Of particular importance is the combined effect of the factors upon 
piston temperatures and, therefore, of direct consequence to lubri- 
cation. 

Oxidation tests of lubricating oils for metals have demonstrated that 
gummy and carbonaceous products are deposited in relation to the 
heat gradient in the piston, particularly in the ring-belt region. The 
type and extent of these deposits is influenced further by the source 
of the crude and by the method of treatment and of finishing the 
lubricating-oil stock. 

The gummy deposits from the lubricating oil act as binders to con- 
geal carbon and dust in the ring-grooves to produce ring sticking. 
Even though mechanical construction and thermal regulation can pro- 
vide some alleviation for ring sticking, the great variety of service, 
operating, and atmospheric-temperature conditions encountered in Diesel 
tractors operating throughout the world calls for specialized lubricants. 

This paper deals with the program of investigation of the influence 
of engine temperature on lubrication and ring sticking and the de- 
velopment of improved lubricants for high-duty Diesel service. 


The Problem of Ring Sticking in Aviation Engines — 
Dr. O. C. Bridgeman, National Bureau of Standards. 


HE problem of ring sticking in aviation engines is unusually com- 

plicated due to the lack of standard test methods and to the difficul- 
ties in obtaining reproducible data on full-scale engines. In fact, the 
immediate problem is largely one of developing suitable test equip- 
ment and methods. As soon as such a method is developed, coordina- 
tion of activities by different groups becomes possible, and the problem 
will be well on its way towards solution. 

In common with most lubrication problems, ring sticking involves 
the inseparable trio of variables, namely oil characteristics, engine-design 
factors, and operating conditions. During the early stages of aviation, 
ring sticking was largely the result of the use of oils of inferior stability, 
such as vegetable oils and blends of these oils with mineral oils. 
Since that time there has been such a rapid improvement in oil stability 
and such a rapid increase in engine horsepower that engine-design fac- 
tors are of much greater importance than previously. Aviation oils are 
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now so stable at high temperatures that the older type of ring sticking 
seems to have passed entirely out of the picture. 

As far as oil characteristics are concerned, the ring sticking of today 
in high-output aviation engines is tied up with so-called ‘‘oiliness’’ as 
well as stability. Although ring sticking in many of these engines prob- 
ably can be minimized by alterations in design, present indications 
point to the necessity for using compounded oils of high oiliness and 
stability if satisfactory ring performance is to be obtained in engines 
of higher horsepower per cubic inch displacement than those in use 
at present. 


Tractor Session 


Wednesday, January 13 


The Tractor—Brother to the Automobile—V. P. 
Rumely, Hudson Motor Car Co. 


NCREASED demand in the farm field, and ever-expanding applica- 
tions in industrial, construction, and military fields are forecast for 
the tractor. Factors that will increase the demand for farm tractors 
are enumerated as crop diversification, flood control, and the scientific 
development of new farm products for industry, such as tung-oil nuts 
and soy beans. The rapid motorization of the armies of the world 1s 
pointed out to show the tractor’s rapidly growing applications in the 
military services. 

In design the automobile engineer has been confronted principally 
with higher speeds and medium or low pressures, whereas the tractor 
engineer has to deal with low or medium speeds and high pressures. 

Problems common to both tractor and automobile are discussed, 
pointing out the valuable pioneering work done by the tractor industrv 
on items such as air cleaners. 


The Cavaleade of Farm Mechanization—Harry G. 
Davis, director of research, Farm Equipment Institute. 


wor people accept modern mechanization as a matter of fact and 
never stop to think that most of the things that they hold near 
and dear are, in reality, the fruits of it. 

Although farm machinery has wrought most wonderful changes in 
agriculture, itself, its effect upon general welfare is still greater because 
its influence extends to every branch of our national economy. It is 
impossible for anyone to be so far removed from the farm as to be 
free from the effect of agricultural mechanization. If every farm 
machine were to be legislated out of existence today, and we were 
compelled to turn back to conditions as they existed in 1820 when it 
required 215 agricultural workers per 1000 population, 17,000,000 
people would have to give up their present occupations, grab spades 
and hoes, and start to grow their own food and clothing material. If 
this transition resulted in employment in non-agricultural occupations 
of only 43 persons per 1000 population, as was the case in 1820, 17,- 
000,000 more would have to give up their jobs and join the vast 
army of unemployed. 

Consider the elimination of one machine, the cotton gin, for instance. 
If we were to do away with this machine and did not reduce our pro- 
duction below the average of the past ten years, it would require 
37,000,000 people, working 8 hr. per day for 300 days per year to 
separate by hand the seed from the lint. 

“The cavalcade of farm mechanization” will continue its onward 
march until American agriculture is mechanized completely, farm 
products are produced at the lowest possible cost, and the social and 
economic position of all our people, as well as of our farmers, is 
greatly improved. 


Passenger-Car Engine Session 
Thursday, January 14 


Powerplant Possibilities of the Immediate and the 
More Remote Future —- P. M. Heldt, technical editor, 
“Automotive Industries.” 


HIS paper is in two parts. Part I relates to improvements that 

are likely to be made in engines for passenger cars of the standard 
conventional chassis layout. It is pointed out that designers will en- 
deavor to improve these engines so as to obtain greater output per 
unit of displacement and per unit of weight, to increase the fuel 
economy and the service life. Specific outputs will be increased by 
increasing the compression pressure and the peaking speeds of the 
engines. 

These changes cannot be made without running into certain dif- 
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ficulties, and the paper points out some of the means of overcoming 
these difficulties. Fuel economy also can be improved by using hotter 
sparks (longer spark gaps) and by spark-timing control in accordance 
with the inlet-manifold depression, and both of these features are dis- 
cussed. To reduce cylinder wear it is essential to warm up the engine 
as quickly as possible when starting from cold and to supply lubricant 
to the cylinder walls as quickly as possible, and both of these prob- 
lems are discussed. The possibility of direct fuel injection in auto- 
mobile engines with a view to improving the economy and the need 
for cutting down the oil consumption at high engine speeds also are 
referred to. 

In Part II of the paper engines suitable for chassis with unusual 
layouts, such as a front-mounted powerplant with front drive or a 
rear-mounted powerplant with rear drive, are dealt with. It is pointed 
out that, if the present tendency to reduce the overall height of cars 
continues, it will not be many years before the longitudinal propeller 
shaft extending underneath the body will have to be eliminated by 
having the powerplant and the drive both at the same end of the car. 
This arrangement calls for a more compact powerplant than the 
present conventional types, and various possible types are analyzed 
with respect to spacing of explosions and freedom from primary and 
secondary inertia forces and couples. Radial “V’ and ‘‘W” and flat 
engines are covered in this survey. 


Passenger-Car Lubrication Session 
Thursday, January 14 


Hypoid Rear Axle Design and Lubrication—W. R 


Griswold, chief research engineer, Packard Motor Car 


Co. 


ONSIDERABLE effort is made in this paper to explain the nature 

of hypoid gears and try to convey some idea of why straight 
mineral oils are not suitable and that special oils are required. The 
author tells of the effort made by the axle designer and the manu- 
facturer to attain, as nearly as possible, perfection in building the axles, 
pointing out that all the benefit of this work can be lost by the use of 
an unsuitable lubricant. 

Hypoid gears and their tooth action are compared with preceding 
types. Gear mountings are described, explaining the advantages of 
making them rigid. The influence of the lubricant used on load capacity 
and wear of hypoid gears is explained in considerable detail. Charac- 
teristics of suitable E.P. lubricants are discussed with recommendations 
for their proper selection. 


Aircraft Session 
Thursday, January 14 


Spotwelding and Seamwelding the Aluminum Alloys - 
G. O. Hoglund, Aluminum Co. of America. 


(Paper published in full, pages 57-65, Transactions 
Section, this issue. ) 


Gust Loads on Airplanes —Richard V. Rhode, National 
Advisory Committee for Aeronautics, Langley Field. 


HE concept of a “sharp-edged”’ gust in which the wing is assumed 

to obey the laws of steady flow has proved useful as a temporary ex- 
pedient in setting up design criteria for gust loads. However, the 
trend toward construction of large, heavily loaded transport air- 
planes and the problem of the light airplane require further rationaliza- 
tion of these criteria. 

Present indications of extensive acceleration data obtained on the 
relatively small transports of the domestic airlines and on the large 
Clippers of the Pan American Pacific and Caribbean routes harmonize 
with theoretical indications that current design criteria are under- 
conservative for heavily loaded airplanes and over-conservative for 
lightly loaded ones. Occasional records of acceleration in very strong 
gusts such as occur in line squalls, emphasize the necessity for avoid- 
ing severe weather conditions. 


Ocean Air Transportation-L. C. McCarty, Jr., The 
Glenn L. Martin Co. 


HIS paper presents a comprehensive study of the progress made 
in ocean air transportation with particular application to the coming 
struggle for supremacy in the North Atlantic trade. 
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The leading items of pioneering work are reviewed from the NC 
crossing in 1919, to the recent experiments of the Dornier **Acolus”’ 
under the German flag. 

The accomplishments of Pan American with Martin Clippers on the 
San Francisco-China route are analyzed, and data are given concerning 
the British, French, and German types now being prepared for the 
trans-atlantic service, with comment on the various routes and methods 
under consideration, 

The detailed specifications and characteristics of new designs now 
in process for ocean airplanes up to 250,000 lb. gross weight are 
disclosed in this paper, with data relating to operating costs and 
revenue. 

Charts are shown giving data of range vs. cargo, relative effect of 
head winds, effect of frequency of schedules, and efficiency factors. 
Information is presented concerning the relation of payload to air- 
plane size, and the ratio of cost of airplanes per pound of payload, 
as the amount of payload increases. 

The subject of comfort and convenience to passengers is discussed, 
with special reference to high-altitude flying in “pressure cabins” and 
the resulting independence of weather. 

Data and discussion are offered on the relative usefulness of the 
large flying boat as compared with the rigid airship. The probable 
effect of the growth of aircraft transportation from the United States 
to Europe upon the older mode of steamship transportation is pre- 
dicted with particular reference to the carrying of high-tariff passengers 
and mail. 

The paper concludes with a forecast of the progress in trans-atlantic 
air transport which, from the author’s knowledge of the situation, 
appears to be in immediate prospect. 


Annual Meeting Dinner 


Thursday, January 14 


The Airship and Its Place in Modern Transportation 
~Dr. Hugo Eckener, chairman of the board, German 
Zeppelin Transport Co. 


HIS paper discusses the position of the airship as a means of trans- 
portation, briefly reviewing the history of the supposed but really 
non-existing competition between the airship and the airplane. 

The results of the ‘“‘Hindenburg’s’”’ ten North Atlantic demonstration 
trips of 1936 are reported on and the meteorological experiences made 
are discussed. Figures of cost of operation and revenues of the Hinden- 
burg are revealed, showing the relatively low cost of operation of the 
modern passenger airship. 

The relative places of the express steamer, the airship, and the airplane 
in the future North Atlantic transport picture are discussed, and the 
necessity for cooperation between Germany and the United States in 
the future development of the airship is emphasized. The active co- 
operation particularly of engineering circles in the United States is 
suggested. 


Aircraft-Engine Sessions 


Friday, January 15 


Aircraft-Engine Materials—J. B. Johnson, Materiel 
Division, U. S. Army Air Corps, Wright Field. 


HIS paper is prepared in the form of a compendium of the several 

materials, ferrous and non-ferrous, that are employed in the con- 
struction of aircraft engines. The data are arranged in tables giving 
the specifications and applications for the several metals, with descrip- 
tive matter covering the metallurgical reasoning which led to their 
adoption. 

The limitations of the properties of the materials are stated, and 
suggestions made for changes in design which would permit the ap- 
plication of other materials. The evolution that has taken place in 
the development and application of metals to meet the demand of in- 
creased performance is illustrated. 


High Output —and How? - Val Cronstedt and Ralph 
N. DuBois, Aviation Mfg. Corp., Lycoming Division. 
‘Tt increasing availability of aviation fuels of very high knock 


rating makes it advisable to study the methods of utilizing these 
fuels to obtain high specific output. 


For a given horsepower output the relative advantages of high 
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cylinder compression ratio, high supercharger compression ratio, and 
high crankshaft speed are compared. 

The conclusion is drawn that, for long-range aircraft, high cylinder 
compression ratio with moderate supercharging is superior whereas, 
for short-range equipment, it is advisable to use moderate compression 
ratios and highly supercharged engines. The advantages of high 
crankshaft speed are best obtained in the latter type of aircraft. 


The Measurement of Engine Friction— Milton K. 
McLeod, Massachusetts Institute of Technology. 


HE measurement of actual operating engine friction by means of a 

motoring test has certain inherent errors. Among these errors are: 

(1) Cylinder and piston temperature changes, which affect the 
viscosity of the lubricant and thus the piston friction. 

(2) Piston and ring load changes, which affect piston side load 
and, thus, piston friction. 

(3) Exhaust-pressure changes, which affect the pumping friction. 

(4) Contamination and burning of oil on cylinder walls during 
firing runs, which is not present in motoring runs and, thus, affects 
piston friction. 

(5) Engine friction as determined on a dynamometer changes with 
time when measured immediately after a firing run. 

A possible way to eliminate these errors is to measure, during an 
actual run, both the indicated mean effective pressure by means of an 
indicator card and the brake mean effective pressure from the dyna- 
mometer, the difference between these being the friction mean effective 
pressure. It is also possible by the use of light-spring indicator cards 
to determine the effect of operating variables on the mechanical and 
pumping friction separately. 

This method_has the advantage of being a measurement of engine 
friction during the actual operation of the engine and, as such, elimi- 
nates the preceding errors. 


Production Session 


Friday, January 15 


Developments in Close Machining Practice in Automo- 
tive Production-— Fred C. Pyper, master mechanic, 


Buick Motor Co. 


HE author points out that the policy of manufacturers in sharing 

their experience has been an important factor in the development of 
modern machines and equipment without preventing diversity of 
the product. 

The old practice of fitting parts when assembled was expensive, and 
the product was inferior. 

Development of special machines for multiple as well as single opera- 
tions resulted in greater accuracy and economy. Examples are cited 
of boring, turning, and broaching operations, balancing and grinding 
parts, and other operations and the high degree of accuracy obtained 
are described. 

Finally the paper points out the necessity for highly accurate cutting 
tools and fixtures, the new practices that are possible with highly 
developed materials such as carbide cutting tools, and so on, and that 
the way is still open for much further progress. 


Budgeting Expense and Cost of Handling Materials in 
Automotive Plants —- George Miller, budget supervisor, 
Chrysler & Chrysler-Kercheval Plants, Chrysler Corp. 


O carry out an effective method of expense control in the manu- 

facturing division in automotive plants, it is first necessary to 
translate the manufacturing program as it applies to the various depart- 
ments into estimates of cost, and then to perfect a positive control. 

What is meant by a positive control is catching the expense before 
the money is spent; any other method as applied to budget work could 
naturally be termed “remote control.” 

Establishments of standards is the first consideration. 

Maintaining the necessary statistical data so that a daily and accumu- 
lative record of progress of actual expense as compared to the budget 
is the next consideration. 

The method of dealing with those responsible for the spending of 
money for labor, supplies, and so on, is one of the most important 
considerations. 

The handling of materials in an automotive plant is a costly item. 
Cost of supplies and tools must be watched closely and controlled ef- 
fectively. These items are elaborated upon. 
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Earl Bartholomew Carlton Kemper 
A. L. Beall L. C. Lichty 

A. E. Becker J. B. Macaule\ 
H. W. Best Neil MacCoull 


T. A. Boyd J. R. MacGregor 
O. C. Bridgeman A. G. Marshall 
Harte Cooke Elmer McCormick 
R. N. DuBois F. C. Mock 

A. L. Foster A. W. Pope, Jr. 
Adolf Gelpke T. B. Rendel 


L. J. Grunder 
S. D. Heron J. R. Sabina 
J. B. Hill C. H. Schlesman 
Herbert Hosking B. E. Sibley 

T. C. Smith 


PASSENGER-CAR COMMITTEE 


W. S. James, Chairman 


C. G. A. Rosen 


W. T. Fishleigh, Vice-Chairman 
R. E. Carlson G. L. McCain 
H. D. Dawson F. C. Mock 
J. E. Hale C. R. Paton 
W. C. Keys E. H. Smith 
F. F. Kishline K. M. Wis« 
B. J. Lemon H. T. Youngret 
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PASSENGER-CAR BODY COMMITTEE 


L. L. Williams, Chairman 


E. L. Allen, Vice-Chairman 


Donald Alexander 
Cc. E. Banta 

I]. L. Carron 
Gustave Chutorash 
O. F. Graebner 

E. C. Horton 


cae 


J. R. Hughes 
A. J. Neerken 


C. B. Parsons 


A. T. Potter 
Snyder 
F. S. Spring 


R. J. Waterbury 


PRODUCTION COMMITTEE 


R. R. Keith, Chairman 


W. B. Hurley, Vice-Chairman 


F. W. Cederleaf 
F. H. Colvin 
D. S. Devor 

J. Geschelin 

J. E. Hacker 

R. B. Haynes 


K. L. Herrmann 
W. H. McCoy 
V. P. Rumely 

E. N. Sawyer 
E. R. Smith 

D. A. Wallace 


J. C. Ward, Jr. 


TRACTOR AND INDUSTRIAL POWER 
EQUIPMENT COMMITTEE 


Elmer McCormick, Chairman 


C. E. Frudden, 
. C. Chesnutt 
. T. Colwell 
. W. Curtis 
A. Davies 
. A. Donaldson 
E 


= 


. E. Eggen 
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Vice-Chairman 


J. B. Fisher 

C. G. Krieger 
A. W. Lavers 
T. B. Rendel 
C. W. Smith 
K. D. Smith 


L. B. Sperry 


TRANSPORTATION AND 
MAINTENANCE COMMITTEE 


J. M. Orr, 
F. L. Faulkner, 
O. A. Axelson 
R. Baggaley, Jr. 
E. Bennett 


J. C. Bennett 
C. H. Bolin 
O. M. Brede 
Clinton Brettell 
W. J. Cumming 
Henry Dakin 
H. L. Debbink 
E. F. Donham 
H. W. Drake 
B. H. Eaton 
T. C. Fraser 
H. F. Fritch 

F. K. Glynn 
H. R. Grigsby 
G. N. Gromer 
H. R. Holder 
Leo Huff 


TRUCK, BUS 


Chairman 


Vice-Chairman 


E. W. Jahn 
A. R. Lauer 
J. W. Lord 


A. A. Lyman 
H. O. Mathews 
L. V. Newton 
FE. S. Pardoe 
F. C. Patton 

G. O. Pooley 
T. L. Preble 

J. Y. Ray 

J. V. Savage 

A. J. Scaife 
Pierre Schon 
T. C. Smith 
M. F. Steinberger 
E. W. Templin 
C. J. Vogt 

A. M. Wolf 

E. C. Wood 


AND RAILCAR 


COMMITTEE 


Stephen Johnson, 
L. R. Buckendale, 


B. B. Bachman 
C. O. Ball 
L. L. Bower 
W. K. Creson 
Adolf Gelpke 
C. O. Guernsey 
J. G. Holmstrom 
M. of Horine 
G. W. 


Jr., Chairman 
Vice-Chairman 


W. L. Moreland 
C. A. Peirce 

C. D. Peterson 
R. S. Reed 

W. D. Reese 

F. L. Sage 

H. E. Simi 

W. R. Spiller 


Thomas 


Research Committees 
GENERAL RESEARCH COMMITTEE 
G. W. Lewis, Chairman 


B. B. Bachman W. E. Lay 

D. P. Barnard B. J. Lemon 
C. H. Baxley L. C. Lichty 
A. L. Beall J. B. Macauley 
H. W. Best Neil MacCoull 
T. A. Boyd C. A. Michel 
G. C. Brown F. C. Mock 


R. W. Brown 
H. M. Crane 


Arthur Nutt 
C. R. Paton 


Cc. L. Cummins T. B. Rendel 
H. C. Dickinson T. C. Smith 
J. B. Fisher S. W. Sparrow 
A. G. Herreshoft W. B. Stout 
J. H. Hunt C. F. Taylor 
H. M. Jacklin R. R. Teetor 
W. S. James W. G. Wall 
F. F. Kishline A. M. Wolf 


CRANKCASE OIL OILINESS RESEARCH COMMITTEE 


J. B. 


*J. K. Anthony 
J. H. Ballard 
D. P. Barnard 
Earl Bartholomew 


Macauley, Chairman 


G. M. Maverick 
D. R. Merrill 
H. C. Mougey 
G. L. Neely 


A. L. Beall *G. G. Oberfell 
O. C. Bridgeman W. A. Parkins 
A. W. Burwell A. W. Pope, Jr. 
*H. W. Camp T. B. Rendel 
H. A. Everett J. R. Sabina 
W. H. Graves C. H. Schlesman 
*G. W. Gray B. E. Sibley 
W. S. James R. R. Teetor 
*F. D. Klein *C. R. Wagner 
C. M. Larson *A. B. Willi 
G. A. Zink 
CRANKCASE OIL STABILITY COMMITTEE 


J. B. Fisher, Chairman 


D. P. Barnard *J. T. McCoy 
A. L. Beall D. R. Merrill 
A. E. Becker H. C. Mougey 
O. C. Bridgeman G. L. Neely 
A. W. Burwell F. J. Philippbar 
“<. 2. to T. B. Rendel 
H. K. Cummings J. R. Sabina 
H. A. Everett B. E. Sibley 
*Mathew Fairlie T. C. Smith 
*G. W. Gray S. W. Sparrow 
S. D. Heron K. W. Stinson 
*F. D. Klein R. R. Teetor 
J. B. Macauley E. W. Upham 


EXTREME-PRESSURE LUBRICANTS COMMITTEE 
W. S. James, Chairman 
DIVISIONS 
Automobile Division 

H. C. Mougey, 


H. C. Dickinson 
W. H. Graves 
W. S. James 


Chairman 


*J. D. Klinger 
*J. L. McCloud 
H. M. Northrup 


Axle and Transmission Division 
L. R. Buckendale, Chairman 
E. F. Davis *R. L. Rolf 


Bearings Division 
Chairman 


O. W. Young 
*Haakon Styri 


Ernest Wooler, 


W. T. Murden 


Operators Division 


T. C. Smith, Chairman 
F. L. Faulkner J. M. Orr 
H. O. Mathews T. L. Preble 
A. M. Wolf 
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Oils Division 
D. P. Barnard, Chairman 
*M. R. Bower W. W. Lowe 


M. B. Chittick 
A. L. Clayden 
P. G. Colin 
F. B. Downing 
F. A. Faville 
*F. L. Garton 
J. C. Geneisse 
*E. W. Hutton 
H. K. Intemann 
A. R. Lange 
C. M. Larson 


K. G. Mackenzie 
R. R. Matthews 
G. M. Maverick 
*G. E. Merkle 
*D. R. Merrill 
J. A. Moller 

F. A. Nason 
G. L. Neely 

C. R. Noll 

W. H. Oldacre 
G. A. Round 


R. Stansfield 


Truck Division 
A. J. Scaife, Chairman 
W. E. Day *W. P. Eddy 


FRONT-WHEEL 


_ 


Passenger Car 


B. H. Anibal 
*H. E. Churchill 
C. D. Harter 
L. R. Jones 

L. F. Maurer 

J. M. Nickelsen 
H. M. Northrup 


*J. 


Lemon, 


ALIGNMENT COMMITTEE 


Chairman 


Division 


*E. G. Peckham 
A. R. Platt 

*]. N. Prentis 
Dale Roeder 
*Edgar Shay 

E. H. Smith 

E. G. Sprung 

S. Voigt 


Commercial Vehicle Division 


*H. E. Churchill 
H. B. Dodge 
*R. J. Fitness 
*A. E. Freeman 
Adolf Gelpke 
M. C. Horine 

E. 


C. A. Peirce 
R. S. Reed 
W. D. Reese 
Dale Roeder 
F. L. Sage 
E. G. Sprung 


W. Winans 


FUELS COMMITTEE 


(Cooperating 


the A.M.A., the 
a 


B. B. Bachman 


D. P. Barnard 
C. H. Baxley 
A. L. Beall 
A. E. 3ecker 
H. W. Best 
T. A. Boyd 


*H. R. Cobleigh 
H. M. Crane 
*Val Cronstedt 
H. K. Cummings 
Cc. L. Cummins 
H. C. Dickinson 
*C. E. Ekstrom 
W. H. Graves 
S. D. Heron 

H. D. Hill 

J. B. Hill 


with 
API. and the 


the Bureau of Standards, 


A.S.T.M.) 


Macauley, Chairman 


W. H. Hubner 


W. S. james 
C. S. Kegerreis 
F. F. Kishline 


*F. D. Klein 
Neil MacCoull 
J. R. MacGregor 
F. C. Mock 
Arthur Nutt 

J. H. Parkin 

W. A. Parkins 
A. W. Pope, Jr. 
T. B. Rendel 
Daniel Roesch 
J. R. Sabina 

C. H. Schlesman 
T. C. Smith 

C. F. Taylor 


HIGHWAYS COMMITTEE 


(Cooperating with the Rubber 


Association of 


America and the U. S. Bureau of Public Roads) 
T. C. Smith, Chairman 


B. B. Bachman 
C. H. Baxley 
David Beecroft 
C. H. Bolin 
Clinton Brettell 
R. W. Brown 
*Norman Damon 
W. J. Davidson 
H. C. Dickinson 
R. N. Falge 

F. L. Faulkner 
M. N. Halsey 


J. 


H. F. Hammond 
A. G. Herreshoftf 
P. J. Kent 
W. E. Lay 
B. J. Lemon 
A. A. Lyman 
F. C. McManus 
T. L. Preble 

V. J. Roper 

*C. W. Schelm 

*S. J. Williams 

J. F. Winchester 
C. Zeder 


February, 1937 
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IGNITION RESEARCH COMMITTEE 
A. L. Beall, Chairman 


P. J. Kent 

E. T. Larkin 

D. J. Lowman 
Rudolf Mangold 
*W. A. Parkins 

G. M. Paulson 
*M. F. Peters 
Hector Rabezzana 
O. C. Rohde 


Earl Bartholomew 
R. W. Brown 

*J. S. Coldwell 

H. K. Cummings 
R. J. L. Dutterer 
*W. L. Eromann 
J. B. Fisher 

*C. S. Irvine 


RIDING-COMFORT COMMITTEE 
R. W. Brown, Chairman 


A. C. Bates H. R. McMahon 
H. C. Dickinson *F. A. Moss 


*M. L. Fox O. A. Parker 
Tore Franzen *W. C. Robbins 
S. P. Hess E. F. Rossman 
W. C. Keys °C. A. Tea 

C. F. Lautz W. G. Wall 


B. J. Lemon E. P. Warner 


COOPERATIVE FUEL RESEARCH STEER- 
ING COMMITTEE 
(Cooperating with the National Bureau of 
Standards, the A.M.A. and the A.P.I.) 


B. B. Bachman W. S. James 
H. W. Best F. F. Kishline 
T. A. Boyd J. B. Macauley 
*H. R. Cobleigh F. C. Mock 
H. M. Crane Arthur Nutt 
*Val Cronstedt *W. A. Parkins 
H. C. Dickinson A. W. Pope, Jr. 
W. H. Graves T. GC. Senith 


SPECIAL RESEARCH COMMITTEE ON 
MECHANICAL SPRINGS OF THE AMER- 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS 

N. E. Hendrickson E. W. Stewart 





General Standards Committeet 
C. W. Spicer, General Chairman 
Division 
J. F. Hardecker = Aircraft 
Robert Insley Aircraft Engine 
L. R. Buckendale Axle & Wheels 
G. R. Bott Ball & Roller Bearings 
Harte Cooke Diesel Engine 
L. E. Lighton Electrical Equipment 
E. D. Herrick Gasoline Engine 
F. P. Gilligan Iron and Steel 


C. A. Michel Lighting 
E. W. Upham Lubricants 
W. E. John Motorboat & Marine Engine 


M. C. Horine 
P. V. Faragher 
W. C. Keys 

G. L. McCain 
D. A. Wallace 
E. H. Ehrman 
G. W. Curtis 

F. L. Faulkner 


Motorcoach & Motor Truck 
Non-Ferrous Metals 

Parts & Fittings 
Passenger Car 

Production 

Screw Threads 

Tractor & Equipment 
Transportation 


DIVISIONS OF THE SAE STANDARDS 
COMMITTEE 
AIRCRAFT DIVISION 
J. F. Hardecker, Chairman 
I. M. Laddon, Vice-Chairman 
*F. O. Carroll B. J. Lemon 


J. R. Cautley *L. S. Marsh 
C. H. Colvin C. J. McCarthy 
*C, F. Cotton L. C. Milburn 


F. G. Gardner 


Vol. 40, No. 2 


T. P. Wright 


S.A.E. JOURNAL 


AIRCRAFT-ENGINE DIVISION 


Robert Insley, Chairman 


A. V. D. Willgoos, Vice-Chairman 


Opie Chenoweth 
W. F. Davis 
*C. S. Fliedner 
R. M. Hazen 
S. K. Hoffman 


R. P. Lansing 
Ludwig Majneri 
A. S. Menasco 
Arthur Nutt 
N. N. Tilley 


AXLE AND WHEELS DIVISION 


L. R. Buckendale, Chairman 


George Walther, 


C.. S Aae 
G. W. Carlson 


ao 
Aa 


. L. Eksergian 


_t This committee also acts as the Standardiza- 
tion Policy Committee. 


BALL AND ROLLER 


Vice-Chairman 


F. P. Hall, fe. 
J. Harold Hunt 
O. A. Parker 


. Ross 


BEARING DIVISION 


G. R. Bott, Chairman 


Ernest Wooler, Vice-Chairman 


D. F. Chambers 
L. A. Cummings 


T. C. Delaval-Crow 


A. E. Fawley 
H. R. Gibbons 


DIESEL-ENGINE 


H. T. Morton 
H. N. Parsons 
H. R. Reynolds 
H. A. Schatz 
J. S. Tawresey 


DIVISION 


Harte Cooke, Chairman 


E. T. Vincent, Vice-Chairman 


R. C. Chesnutt 
C. L. Cummins 
John Dickson 
Max Hofmann 
*L. T. Knocke 


W. A. Parrish 
W. H. Radford 
E. B. Rawlins 
M. J. Reed 


L. P. Saunders 


O. D. Treiber 


ELECTRICAL 


EQUIPMENT DIVISION 


L. E. Lighton, Chairman 


C. F. Gilchrist, 


Azel Ames 
R. H. Combs 
R. M. Critchfield 


*Harry Doane 


Vice-Chairman 


K. A. Eger 
P. J. Kent 

E. K. Schadt 
*T. E. Wagar 


GASOLINE-ENGINE DIVISION 
E. D. Herrick, Chairman 


J. B. Fisher, Vice-Chairman 


J. H. Ballard 


H. M. Bramberry 


C. E. Frudden 
A. W. Lavers 
A. F. Milbrath 


W. A. Parrish 
*Max Roensch 
H. G. Smith 
J. C. A. Straub 
V. C. Young 


IRON AND STEEL DIVISION 


F. P. Gilligan, Chairman 


E. F. Davis, Vice-Chairman 


J. R. Adams 


A. H. d’Arcambal 


*A. L. Boegehold 
*H. Bornstein 
H. T. Chandler 
*Bishop Clements 
A. T. Colwell 
*W. E. Davis 

B. H. DeLong 
N. L. Deuble 
H. J. Fischbeck 
H. W. Graham 
*W. J. Harris 

A. J. Herzig 


*W. G. Hildorf 
E. J. Janitzky 
*J. B. Johnson 
G. E. Knable 
H. B. Knowlton 
F. E. McCleary 
O. W. McMullen 
J. G. Morrow 

H. T. Morton 
R. B. Schenck 
E. W. Upham 

J. M. Watson 
T. H. Wickenden 
Henry Wysor 





LIGHTING DIVISION 


C. A. Michel, Chairman 
R. E. Carlson, Vice-Chairman 


*L. L. Beltz P. J. Kent 
A. W. Devine G. W. Keown 
*H. C. Doane V. J. Roper 
R. N. Falge A. N. Taylor 
*C. L. Holm *]. T. Wadkins 
R. W. Johnson “T. E. Wagar 


*Sidney Williams 


LUBRICANTS DIVISION 


E. W. Upham, Chairman 


H. C. Mougey, Vice-Chairman 


D. P. Barnard C. M. Larson 
Sydney Bevin B. O. Lewis 

W. G. Clark R. P. Lewis 

A. L. Clayden L. C. Lichty 
Harte Cooke W. W. Lowe 

E. F. Davis K. G. Mackenzie 
*C. E. Earle A. G. Marshall 
F. L. Faulkner G. M. Maverick 


J. B. Fisher *]. L. McCloud 

H. F. Fritch Elmer McCormick 
C. E. Frudden *H. A. McConville 
J. C. Geniesse Gordon Mclntyre 
F. K. Glynn G. L. Neely 

H. C. Gooch H. M. Northrup 
W. H. Graves F. J. Philippbar 
L. B. Helm D. G. Proudfoot 
W. S. James G. A. Round 

H. T. Kennedy W. A. P. Schorman 
F. F. Kishline B. E. Sibley 

*F. D. Klein J. L. Stewart 

H. B. Knowlton R. E. Wilkin 


MOTORBOAT AND MARINE-ENGINE 


W. E. John, Chairman 
T. F. W. Meyer, Vice-Chairman 


DIVISION 


*Frank Fernstrum F. T. Irgens 

H. E. Fromm R. Karey 

A. W. Hagan *Walter Leveau 
*W. M. Horn Richard Wastcoat 


MOTORCOACH AND MOTOR-TRUCK DIVISION 


M. C. Horine, Chairman 


F. L. Sage, Vice-Chairman 


F. G. Alborn C. O. Guernsey 
C. O. Ball A. W. S. Herring- 
W. J. Cumming ton 

F. L. Faulkner C. D. Peterson 


J. B. Fisher W. D. Reese 
Adolf Gelpke H. E. Simi 
NON-FERROUS METALS DIVISION 
P. V. Faragher, Chairman 
W. H. Graves, Vice-Chairman 


C. H. Calkins *C. H. Mathewson 
Bishop Clements C. R. Maxon 


D. L. Colwell *J. L. McCloud 

W. A. Cowan *W. E. McCullough 
*E. R. Darby H. C. Mougey 
*John A. Gann J. V. O. Palm 

*C. R. Ince *W. B. Price 

*H. C. Jennison E. W. Upham 


*J. B. Johnson A, Bi 
L. M. Long iv 


Weiss 
H. Wickenden 


PARTS AND FITTINGS DIVISION 
W. C. Keys, Chairman 


Elmer McCormick, Vice-Chairman 


W. L. Barth C. W. Spicer 
Arthur Boor W. R. Spiller 
A. T. Colwell William Wagstaff 
G. L. McCain J. J. Wharam 
H. M. Northrup F. G. Whittington 
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PASSENGER-CAR DIVISION 


G. L. McCain, Chairman 
F. F. Kishline, Vice-Chairman 


G. B. Allen W. R. Griswold 
W. L. Barth E. S. MacPherson 
R. E. Cole H. M. Northrup 
G. A. Delaney E. H. Smith 


G. H. Freers J. J. Wharam 


PRODUCTION DIVISION 
D. A. Wallace, Chairman 
W. B. Hurley, Vice-Chairman 
C. A. Borton W. P. Michell 
J. E. Hacker E. N. Sawyer 
R. B. Haynes *J. A. Siegel 
W. H. McCoy E. R. Smith 


SCREW-THREADS DIVISION 
E. H. Ehrman, Chairman 
Earle Buckingham, Vice-Chairman 


Arthur Boor G. S. Case 
E. J. Bryant 
G. Carvelli 


G. T. Doman 
*S. B. Terry 
*E. M. Whiting 


TRACTOR AND EQUIPMENT DIVISION 
G. W. Curtis, Chairman 
W. H. Worthington, Vice-Chairman 


R. C. Chesnutt William Lowther 


J. M. Davies E. F. Norelius 
O. E. Eggen C. D. Peterson 
J. S. Erskine R. M. Schaefer 
*S. W. Gray W. F. Strehlow 


*Benjamin Van Zee 
TRANSPORTATION DIVISION 
F. L. Faulkner, Chairman 


F. K. Glynn, Vice-Chairman 


Clinton Brettell J. M. Orr 

W. J. Cumming H. E. Oszman 

J. A. Harvey E. S. Pardoe 

H. R. Holder T. C. Smith 
Adrian Hughes M. F. Steinberger 
A. A. Lyman E. C. Wood 


COMMITTEE ON METHODS OF EXPRESS- 


ING LIMITS AND 'TOLERANCES 
Earle Buckingham, Chairman 
E. H. Ehrman C. W. Spicer 
PATENTS COMMITTEE 
J. H. Hunt, Chairman 


*G. C. Arvedson M. W. McConkey 


STANDARDIZATION POLICY COMMITTEE 


(See General Standards Committee.) 





Special Committees 
BRAKE COMMITTEE 
B. B. Bachman, Chairman 


David Beecroft M. N. Halsey 
R. S. Begg E. H. Hamilton 
T. P. Chase M. C. Horine 
A. F. Coleman W. S. James 
Burns Dick S. Johnson, Jr. 
H. C. Dickinson Karl Pfeiffer 

C. L. Eksergian T. D. Pratt 

F. K. Glynn S. G. Tilden 

A. S. Van Halteren 


ENGINEERING DISPLAY COMMITTEE 


Alex Taub, Chairman 


ENGINEERING RELATIONS COMMITTEE 


W. J. Davidson, Chairman 
David Beecroft T. L. Preble 
G. W. Lewis C. W. Spicer 
INSTITUTIONAL PROMOTION 
COMMITTEE 
T. J. Litle, Chairman 
H. C. Dickinson C. F. Kettering 
MOTOR-TRUCK AND MOTORCOACH 
RATING COMMITTEE 
L. R. Buckendale, Chairman 
B. B. Bachman M. C. Horine 


C. J. Bock Adrian Hughes 
A. K. Brumbaugh J. A. Packard 
H. W. Drake C. A. Peirce 
F. K. Glynn W. D. Reese 


A. G. Herreschoff E. W. Winans 
A. M. Wolf 


ORDNANCE ADVISORY COMMITTEE 
(In cooperation with the Ordnance Dept. 
U. S. Army) 


H. W. Alden, Chairman 
W. G. Wall, Vice-Chairman 


C. J. Bock (Alternate H. T. McDonald 
for G. A. Green) (Alternate for 
L. R. Buckendale Paul Weeks) 
(Alternate for H.  E. F. Norelius 
W. Alden) G. A. Round 
G. A. Green A. J. Scaife 
J. E. Hale A. W. Scarratt (Al- 
A. W. S. Herrington ternate for E. A. 
Robert Insley Johnston) 
E. A. Johnston Paul Weeks 


PLACEMENT COMMITTEE 


J. T. Greenlee, Chairman 


J. A. Anglada Walter Howard 
J. C. Armer C. F. Lautz 
R. E. Carlson Reese Lloyd 
C. L. Drake J. R. MacGregor 
P. W. Eells R. W. Mann 
W. B. Ensinger C. H. Paxton 


A. B. Gardner Wm. Schwarze, Jr. 
F. P. Gilligan J. Weinfield 
Herman Winkler 
OVERSEAS RELATIONS COMMITTEE 
United States 
E. P. Warner, Chairman 


W. L. Batt H. H. Kelly 
B. C. Foy Alvan Macauley 
P. M. Heldt J. D. Mooney 
A. W. S. Herrington G. S. Piroumoff 


Canada 
J. L. Stewart 
Resident Overseas 


A. A. Adams Bruno Grassi 


I. K. Black D. F. Myers 
S. E. Dithmer P. E. West 
Australia 


James Fielder 


Europe 
G. D. Boerlage 


Gustave Joassart 
J. F. Buss 


Gustaf Larson 

Peter Carp E. C. Rassbach 

A. H. R. Fedden Alexander Senkow- 
Ugo Gobbato ski 

Maurice Goudard Milos Smejkal 

W. R. Hamer Alex Taub 

J. J. Ide Othmar Windberger 


Memorial Committees 


MANLY MEMORIAL MEDAL BOARD OF 


AWARD 

A. H. Roy Fedden, Chairman 

S. D. Heron C. F. Taylor 
AWARDS 


1928 S. D. Heron Rex B. Beisel 
1929 No award A. Lewis Mac- 


1930 O. C. Bridgeman 1934 Clain 
1931 No award F. M. Thomas 


1932 F. L. Prescott 1935 G. E. Beardsley, 
1933 A. H. Roy Fedden Jr. 
WRIGHT BROTHERS MEDAL BOARD OF 
AWARD 
E. P. Warner, Chairman 
AWARDS 


S. J. Zand 
{ Rex B. Beisel 


Carleton E. Stryker 
1928 C. H. Havill 


1929 R. H. Upson 19344 A. Lewis Mac- 
1930 T. P. Wright Clain 

1931 S. J. Zand F. M. Thomas 

1932 E. P. Warner 1935 William Little- 

1933 E. N. Jacobs wood 


Representatives on Other 


Organizations and Committees 


ADVISORY BOARD OF THE GOVERN- 
MENT TECHNICAL COMMITTEE ON 
LUBRICANTS AND LIQUID FUELS 

C. F. Kettering 
AMERICAN BUREAU OF WELDING 
E. J. W. Ragsdale 
AMERICAN COMMITTEE ON THE MARK- 
ING OF OBSTRUCTIONS TO AIR 
NAVIGATION 
G. W. Lewis 
AMERICAN FOUNDRYMEN’S 
ASSOCIATION 
Attoy Cast Iron CoMMITTEE 
F. E. McCleary 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 
RESEARCH COMMITTEE ON CUTTING OF METALS 
W. H. McCoy 
*E. H. Johnson (Alternate) 
AMERICAN SOCIETY FOR ‘TESTING 
MATERIALS 
CoMMITTEE Al ON STEELS 
F, P. Gilligan 
SUBCOMMITTEE VIII on Steet Castincs 
F. P. Gilligan 


CoMMITTEE E111 ON CHEMICAL ANALYSIS OF 


METALS 
J. R. Adams 


SUBCOMMITTEE XIX on SHEET STEEL AND 
STEEL SHEETS 
]. M. Watson 
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ComMITTEE A3 on Cast IRON aNnp Suscom- 
MITTEE XVIII on AvTOMOTIVE 


F. E. McCleary 


CASTINGS 


ComMITTEE AZ ON MALLEABLE CasTINGs 
H. T. Chandler 
CoMMITTEE B2 on Non-FeErrous 
ALLoys 


*H. C. Jennison 


MeTALs & 


Committee B6 on Die-Cast METALS AND 
ALLoys 


D. L. Colwell 
Committee B7 on Licnt MeTaLs AND ALLoys 
P. V. Faragher 


ComMMiTTEE D2 on PETROLEUM 
LuBRICANTS 


H. C. Mougey 


Propucts & 


ComMITTEE Dirt on Russer Propucts 


F. W. Sampson 

SuBCOMMITTEE XI on CHEMICAL ANALYSIS OF 
RusBer Propucts 
F. W. Sampson 


SuBCcOMMITTEE XVII on RusBBER Propucrs FOR 
ABSORBING VIBRATION 


F. W. Sampson 
ComMiTTEE E1-Secrion oN TENSION TESTING 


*J. B. Johnson 


AMERICAN STANDARDS ASSOCIATION 
STANDARDS CouNCIL 


C. W. Spicer M. C. Horine 
(Alternate) 


S.A.E. JOURNAL 


ForM AND ARRANGEMENT O1 
SPECIFICATIONS 


R. S. Burnett 


CoMMITTEE ON 


STANDARDS COMMITTEE 


A. M. Wolf 
(Alternate) 


AMERICAN SOCIETY OF SAFETY 
ENGINEERS 
J. W. Lord 


AMERICAN TRANSIT ASSOCIATION 
Motor Bus Division 


MECHANICAL 
C. W. Spicer 


DEVELOPMENT OF Bus EquipMENT CoMMITTE! 
C. O. Guernsey A. J. Scaife 


MAINTENANCE OF Bus EquipMENT COMMITTEE 
H. L. Debbink M. C. Horine 


ARMY AND NAVY JOINT 

CONFERENCES 

J. F. Hardecker 

AUTOMOTIVE EDUCATIONAL 
COMMISSION 


Apvisory Boarp oN INpusTRIAL EpuCATION 
oF Boarp oF Epucation, New York Crry 


STANDARDS 


AUTOMOTIVE UPKEEP STANDARDS 
COMMITTEE 
W. J. Davidson 


ENGINEERING FOUNDATION 


Iron Attoys RESEARCH COMMITTEE 
T. J. Wickenden 
FEDERAL SPECIFICATIONS BOARD 


CoMMITTEE ON STORAGE BATTERIES 


L. E. Lighton 





GUGGENHEIM MEDAL BOARD 
JUDGES 

T. N. Joyce 
E. S. Land 


OF 


C. H. Chatfield 


JOINT A.S.M., A.S.T.M., AND S.A.E. COM- 


MITTEE ON DEFINITIONS OF HEAT 
TREATMENT TERMS 
*A, L. Boegehold E. F. Davis 


G. L. Norris 


MOTOR-VEHICLE CONFERENCE 
COMMITTEE 
F. K. Glynn 


NATIONAL ADVISORY COMMITTEE 


AERONAUTICS 


FOR 


PoWERPLANT SUBCOMMITTEF 


Arthur Nutt 


NATIONAL RESEARCH COUNCIL 
Hicuway Researcu Boarp 


B. B. Bachman T. C. Smith 


ENGINEERING AND INDUSTRIAL DivisION 
Carl Breer E. P. Warner 
NATIONAL SAFETY COUNCIL 
GREATER New YorK SAFETY CONFERENCE 
David Beecroft 


RADIO MANUFACTURERS ASSOCIATION 


CoMMITTEE FOR REDUCTION oF Rapio 
INTERFERENCE 
*L. L. Beltz *J. H. Little 
J. T. Fitzsimmons L. H. Middleton 
P. J. Kent *T. E. Wagar 





Hertz, Howarp D., superintendent of pro- 


duction, Refining Industries, Inc., Portland, 
Ore. 
Hivtery, Jack James, charge automotive 


maintenance, University of California at Los 
Angeles, Los Angeles, Calif. 

Hort, Yasuo, representative, Mitsubishi 
Jukogo Kaisha, Ltd., Marundushi, Kojimachi- 
ku, Tokyo, Japan. 

Jorpan, ALBERT P., service manager, Auto- 
car Sales & Service Co., Inc., New Haven, Conn. 

KenNeEpDy, LeELanp J., engineer, 
Mfg. Corp., Williamsport, Pa. 

Kerr, A. B., publisher, Motor Truck & 
Equipment, Toronto, Ont., Canada. 

Kimsper, Cecit, managing director, The 
M G Car Co., Ltd., Abingdon, Berks, England. 

Kincaip, Frank M., Jr., draftsman, Wau- 
kesha Motor Co., Waukesha, Wis. 

Lemay, JoseEPpH ARTHUR, superintendent of 
equipment, Department of Roads, Quebec, Que., 
Canada. 

Lirucow, James, president, Lithgow Corp., 
Chicago, III. 

LomasNnEY, Epmonp P., chemist, Red River 
Refining Co., Chicago, IIl. 

LunpeE, RatpuH N., assistant professor, Oregon 
State College, Corvallis, Oregon. 

Lyman, K. E., technical assistant to the 
president, Borg Warner Corp., Chicago, Ill. 

Mayo, WiLi1aAM JAMeEs, examiner, Chief In- 
spector of Armaments, Royal Arsenal, Wool- 
wich, England. 
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May, Witt1am ArrHUR Henry, manager of 
S. Paulo Branch, Thornycroft do Brazil S.A., 
Rio de Janeiro, Bzazil, S.A. 

Mezey, Joun B., president, John B. Mezey, 
Inc., New York City. 

Miter, JoHN Humpnurey, Aviation 
Engineer, 32 Grosvenor St., W. 1, 
England. 

NacELy, Joun L., draftsman, Timken Roller 
Bearing Co., Diesel Engineering Dept., Canton, 
Ohio. 

Noon, Josepu E., service manager, Common- 
wealth Chevrolet Co., Boston, Mass. 

Pace, FreperickK HanpLey, managing di- 
rector, Handley Page, Ltd., Cricklewood, Lon- 
don, England. 

Piaccio, Enrico, F. M. 
Piaggio & Co., Genoa, Italy. 


Sales 
London, 


Director, Soc. An. 


Ray, JoHN CLIFFORD, assistant superintendent 
maintenance, Eastern Air Lines, Miami, Fla. 

Roman, AtFrep I., 835 Riverside Drive, New 
York City. 

Ronan, Joun T., 
Martinez, Calif. 

Rosen, Car G. A., 
development, 
Leandro, Calif. 

Rotn, ApamM Georce, design and _ produc- 
tion engineer, Air Associates, Inc., Garden City, 
ay Se te. A 

Row.anp, WILLIAM ALEXANDER, works man- 
ager, The Steel Co. of Canada, Ltd., Toronto, 
Ont., Canada. 


engineer, Shell Oil Co., 


engineer in charge Diesel 
Caterpillar Tractor Co., San 


SmMoots, JoHN P., development 
Standard Oil Co., Cleveland, Ohio. 

SNYDER, Raymonp R., chief experimental en- 
gineer, Pierce-Arrow Motor Co., Buffalo, N. Y. 

SonoBE, TsUKASA, representative, Mitsubishi 
Jukogyo Kaisha, Ltd., Marunouchi, Kojimachi- 
ku, Tokyo, Japan. 

STEINER, Epwarp C., mechanical engineer, 
Bridgeport Pattern & Model Works, Bridgeport, 
Conn. 

STIENSTRA, AUKE, junior engineer, 
can Bridge Co., Minneapolis, Minn. 

Strick, ANTHONY Davin CourTENAy, as- 
sistant engineer, Birmingham & Midland Omni- 
bus Co., Ltd., Bearwood, Birmingham, England. 

Taytor, J. Epwarp, engineering assistant, 
Gulf Research & Development Co., Pittsburgh, 
Pa. 

Twininc, FrepericK WOLVERTON, manager 
and technician in charge of motor laboratory, 
The Twining Laboratories, Fresno, Calif. 

Waker, Georce H., district maintenance 
engineer, Fort Brady CCC District, Sault Ste. 
Marie, Mich. 

WaAneER, JACK, treasurer, assistant sales engi- 
neer, Transportation Equipment & Service 
Corp., Chicago, IIl. 

Waner, M. C., president, Transportation 
Equipment & Service Corp., Chicago, IIl. 

Wotcortr, C. Freperick, in charge Radio 
engineering, Noblitt-Sparks Industries, Inc., 
Columbus, Ind. 

Wonc, Henry T., consulting engineer, High 
Light Trading Co., Tsingtau, China. 


engineer, 


Ameri 
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Reports of Committees 


Meetings Committee Report 


HE following meetings, National and 
Regional, exclusive of regular Section meet- 
ings, comprise the meetings program of the So- 
ciety for the 1936 administrative year, the 
period extending from the close of the 1936 
Annual Meeting to the close of the 1937 An- 


succeeding years was repeated at the 1937 An 
nual Meeting. Thus various companies were 
again given the opportunity to exhibit their 
products and to furnish interesting technical 
information to the engineers in attendance at 
the Annual Meeting. 

The Ring-Sticking Symposium and _ the 
Tourist-Trailer Session at the Annual Meeting 


Membership Committee Report 


URING the past year the activity of the 
Membership Committee has been rewarded 
by having the total active membership pass the 
5000 mark with an encouraging increase of 370 
(excluding enrolled students) over 1935 as 
evidenced by the following membership sta 




















nual Meeting ose ; ; _____s tistics: 
’ : ‘ 1936 1935 
No. of No. ot (as of (as of 
Meeting Place Date Sessions Papers Attendance Dec. 31) Dec. 31) 
Tractor Milwaukee April 15-16 4 6 450 Members . eee 2,622 
Production Detroit April 21-24 8 13 500 Associates 1,337 1,208 
Summer White Sulphur Juniors 355 328 
Springs May 31-June 5 17 36 624 Foreign Members 377 346 
Regional Dallas, Tex. Oct. 8-9 5 6 75 Service Members 90 71 
Aircraft Departmental 
Production Los Angeles Oct. 15-17 : 14 700 Members 3 2 
Transportation*® Newark, N. J. Nov. 4-5 2 4 400 Affliate Members a1 67 
Annual Dinner New York City Nov. 12 1 I 1069 Additional A fhliate 
Transportation® Los Angeles Nov. 20-21 5 10 500 Member Repre- 
Annual Detroit Jan. 11-15 19 40 sentatives 31 29 
* Regional 5,043 4,673 
2 nti —____—_—— — —_—— . ' Enrolled Students 304 218 
Both National and Regional meetings have were held directly under the auspices of the see ” 8 ‘a 
profited by the energetic work of the Activi- Meetings Committee. The papers at the 59347 -—- 


ties and Sections, the latter in connection with 
the Regional meetings held mainly under the 
auspices of the Sections. 

General arrangements for the Annual Meet- 
ing and the Summer Meeting were in charge 
of the Meetings Committee, and the technical 
programs were handled mainly by the Profes- 
sional Activities. Technical meetings other 
than the Annual and Summer Meetings were 
managed by the respective Professional Activi- 
ties sponsoring them. ‘The Meetings Commit- 
tee had general supervision of all arrangements 
for the Annual Dinner, with the assistance of 
a special Dinner Committee to take care of the 
details. 

The Engineering Display held in connection 
with the International Automotive Engineering 
Congress in 1933 and the Annual Meeting in 


former represented contributions from four 
Professional Activities. The program for the 
latter was arranged solely through Meetings 
Committee cooperation. 

As in past years, splendid cooperation was 
received from the Sections in connection with 
general meetings held in their respective terri- 
tories, and the Meetings Committee takes this 
opportunity to thank the Detroit, Metropolitan, 
Milwaukee, Northern California, Oregon, North- 
west and Southern California Sections for their 
assistance. 

The Meetings Committee has taken steps this 
year to enlist the further cooperation of the 
Activity Committees in preparing programs 
enough in advance of the meetings to assure 
a well-balanced, punctually prepared program. 

—H. W. ApEn, Chairman 





Publication Committee Report 


ITH the cooperation of special commit- 

tees of volunteer readers representing each 
of the activities of the Society, the Publication 
Committee during the past year has maintained 
a high quality in the papers selected for print- 
ing definitely chosen by these committees of 
experts as worthy of publication. 

During the calendar year of 1936, 910 pages 
of text and 596 pages of revenue advertising 
were published in the Journat. Of the text 
pages, 563 or approximately 62 per cent con- 
sisted of papers and discussion; 516 of these 
pages were published in the Transactions Sec- 
tion. During the preceding year, 1935, 864 
pages of text were published, of which 539 or 
62 per cent consisted of papers and discussions. 
The increased number and scope of the regional 
and general meetings of the Society in 1936, as 
compared to 1935, the proceedings of which 
were fully covered in the JourNAL, accounts for 
the larger proportion of pages devoted to other 
than formal papers and discussions. In 1935, 
there were published 566 pages of revenue ad- 
vertising. 

Sixty-three complete papers, some with dis- 
cussion, and one discussion printed separately, 
were published during the year 1936. In ad- 
dition, there were published five special articles, 
all of which dealt with technical problems. 


In addition, 25% pages of the JourNAL were 
devoted to printing for purposes of record, 
brief abstracts of all papers presented at the 
various general and Section meetings of the 
Society. This practice was begun immediately 
following the 1934 Semi-Annual Meeting and 
is being continued as a regular part of the 
JouRNAL program. Fifteen pages more were 
devoted to digests in similar form of the oral 
discussion at the 1936 Annual Meeting. 


Transactions 

Transactions of the Society were brought up 
to date by publication about the end of Febru- 
ary of Volume 30 covering the year 1935. 
In this volume there were 487 pages. It con- 
tained 56 complete papers and discussions and 
six discussions printed separately. 

Volume 30 was sold to members for $2, the 
charge being entered upon the bill for annual 
dues. 

Roster 

The SAE Roster for 1936 contained the same 
number of pages as the 1935 edition, names of 
members on our Reserve Membership List hav- 
ing been omitted. 

The Roster for 1937 will be issued with a 
new cover design about the middle of February 
and the contents will be similar in all respects 
to last year’s book. 

—Joun H. Hunt, Chairman 
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The increase in the number of applications 
received for the 1936 calendar year is the re- 
sult of the activity and cooperation of the Na- 
tional and Section Membership Committees. 
Comparative figures are submitted below: 
Number of applications received as of Dec. 31, 

1936-701 

Enrolled Students — 278 

Number of applications received as of Dec. 31, 
1935 — 622 

Enrolled Students — 231 


Sincere appreciation is extended to the mem- 
bers of the Sections who have worked so dili- 
gently throughout the year. 

—Grorce O. Poo.try, Chairman 





Research Committee Report 


HIS is the first annual report to appear 

bearing the new designations for the Gen- 
eral Research Committee and its committees. 
Early last year the Society’s Council upon 
recommendation of the Research Committee 
changed the name of that Committee to “Gen- 
eral Research Committee”, and designated as 
“committees” the research groups then known 
as “subcommittees”. This change in no way 
affected the functions of these committees. 


Crankease Oil Oiliness 


Seventeen laboratories are cooperating in the 
Crankcase Oil Oiliness Research Committee's 
program of engine tests to determine whether 
or not it is possible to show an advantage in 
the use of oiliness agents as an addition to 
mineral oil under engine operating conditions. 
In addition six laboratories are participating 
in a special phase of the program involving 
long-period wear tests in C.F.R. knock testing 
engines. The tests are being conducted on two 
test oils prepared under the direction of the 
Committee: a mineral oil and the same oil 
compoundd with sperm oil. 

A progress report covering data received up 
to the time of the Annual Meeting is being pre- 
pared by the subcommittee appointed to analyze 
the test data, 

A special subcommittee delegated to receive 
suggestions and formulate a definition of the 
term “oiliness’” has under way the preparation 
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of a proposal for consideration by the Commit- 
tee as a whole. 


Crankcase Oil Stability 


Data from sixteen participating laboratories 
giving results of ring-sticking tests by indi- 
vidual methods on the Crankcase Oil Stability 
Kesearch Committee’s three coded test samples 
were analyzed and a summary report issued to 
the Committee. The three oils included one 
known to be a ring-sticking oil, a non-ring- 
sticking oil and one which was not definitely 
in either of those two classes. 

From the results of these tests the Commit- 
tee concluded that effects of a wide range of 
operating conditions were of considerably 
greater importance in the rating of these par- 
ticular test oils than the actual differences be- 
tween the oils. 

The Committee has instituted a_ periodic 
circulation of oil samples for cooperative tests 
and the draft of a tentative program of future 
work and proposed uniform method for re- 
cording test data are before the Committee for 
definite action. 


Extreme-Pressure Lubricants 


The series of cooperative tests conducted on 
the first production lot of 21 Extreme-Pressure 
Lubricants Testing Machines, employing seven 
of the original ten types of lubricants tested 
by the National Bureau of Standards, has been 
completed by all participants. Summary data 
sheets covering results of these tests were pre- 
pared and presented to the Committee in June, 
1936, by a special subcommittee for correlating 
test program data and on the basis of this re- 
port the Extreme-Pressure Lubricants Research 
Committee took action approving the principle 
of design and operation incorporated in the 
machine and authorized the production by the 
Highway Trailer Co. of additional machines 
upon receipt of orders subject to the approval 
of the Extreme-Pressure Lubricants Executive 
Committee. Ten machines have been produced 
in a second production lot and recently de- 
livered to the purchasers all of whom have 
agreed to cooperate with the Committee by 
contributing to the further development of the 
machine and methods of test. Authority has 
been given for the building of additional ma- 
chines, should the demand be established by 
firm orders. 

A report is expected shortly from a subcom- 
mittee instructed to prepare an outline program 
of future work on measurement of Extreme- 
Pressure Lubricant characteristics other than 
load-carrying capacity. 


Front-Wheel Alignment 


Wheel-Alignment specifications for 1936 
passenger cars, trucks and buses, collected, com- 
piled and tabulated by the Front-Wheel Align- 
ment Research Committee were published in 
the October, 1936, issue of the JouRNAL. 

The Committee has continued its cooperation 
with the Highways Research Committee in 
formulating the wheel-alignment phase of the 
recommended procedure for motor-vehicle in- 
spection and considerable time has been spent 
in developing a recommended procedure for 
inspection of the steering mechanism. 


Highways Research 


The Highways Research Committee in co- 
operation with other SAE Committees has con- 
tinued its work toward developing Recom- 
mended Practices for Motor-Vehicle Inspection 
with a view to providing a technical basis for 
limits and test methods for the use of enforce- 
ment officials in states and municipalities that 
have instituted compulsory motor-vehicle in- 
spection. 

The Committee has also cooperated with the 
Bureau of Motor Carriers of the Interstate Com- 
merce Commission, and the American Stand- 
ards Association, providing the technical data 
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necessary in formulating regulations in promo- 
tion of highway safety. 
Ignition 

Early in the year a questionnaire was circu- 
lated to passenger car, truck and tractor manu- 
facturers, automobile, aircraft and marine-en- 
gine builders, and a select group of operators, 
as to the desirability of undertaking certain 
specific studies in connection with spark plugs 
and other closely related ignition problems, and 
requesting suggestions for other desirable items 
of future program. Replies to the question- 
naire were overwhelmingly in favor of the pro- 
posals and included a number of further com- 
ments and suggestions. Accordingly the Igni- 
tion Research Committee authorized the collec- 
tion and study of available methods of test for 
high tension ignition cable and delegated a 
subcommittee to make preliminary tests with 
a view toward developing a tentative program 
of spark plug tests employing the C.F.R. Engine. 


Riding Comfort 

Of the riding-comfort measuring _ instru- 
ments previously described in Riding-Comfort 
Research Committee reports those developed 
by Purdue University and the Chrysler Corp. 
have during the past year become commercially 
available; the instrument developed at the Fire- 
stone Tire and Rubber Co. is now under in- 
tensive development and it is expected that 
both the Firestone integrating accelerometer and 
the National Bureau of Standards Ridemeter 
will be available shortly. 

An article descriptive of these instruments 
entitled: “Practical Measurement of Riding 
Comfort” was sponsored by the Committee 
and published in the August, 1936, issue of 
the JourNAL. Supplementary articles by H. C. 
Dickinson, R. W. Brown and C. A. Tea ap- 
peared under the title, “Symposium on Mea- 
surement of Riding Comfort”, in the October 
issue of Instruments. 

A paper on “Human Reactions to Vibra- 
tion” was presented at the Society’s Summer 
Meeting by Prof. H. M. Jacklin and published 
in the October, 1936, issue of the JourNAL. 

The Committee is completing arrangements 
with manufacturers for the circulation of avail- 
able riding-comfort measuring instruments to 
interested laboratories for correlation tests. 

In response to a request for data on the ques- 
tion of the relationship between vehicle speed 
and road curvature as affecting riding com- 
fort, the Committee collected considerable data. 

A special subcommittee is developing a ten- 
tative program for investigating the importance 
of seat cushions in their effect on riding com- 
fort. 

Textile Research 


The need for controlling shade variations in 
automobile trim cloth was brought before the 
Research Committee at its January, 1936 meet- 
ing. As an outgrowth of the informal activi- 
ties of a special committee delegated to investi- 
gate the need for research on this subject, a 
joint meeting of representatives of the automo- 
tive industry, represented through the Society, 
and members of the Textile Foundation and 
National Association of Wool Manufacturers 
was held in September of this year and _ re- 
sulted in the formation of a working group 
representing the various interests. A tentative 
program of activity, budget of expense and pro- 
posed method of financing a research on means 
for securing more uniform shades in automo- 
bile trim cloth have been prepared for con- 
sideration by the interested groups. 


Cooperative Fuel Research 


The research program for full-scale detona- 
tion work with aviation fuels above 87 octane 
number, developed by the Aviation Gasoline 
Detonation Subcommittee early in the year, is 
in progress. A sub-subcommittee has been or- 
ganized to coordinate the activities of the lab- 


oratories interested in the investigation and_ pos- 
sible development of laboratory practices yield- 
ing results in correlation with full-scale data as 
provided for through the cooperating aircraft 
engine laboratories, and the committee has de- 
veloped specifications and established sources 
of supply for reference fuels suitable for use 
in this octane bracket, and prepared a proposed 
list of test fuels. 

The name of the Aviation Gasoline Detona- 
tion Subcommittee, by action of the Cooperative 
Fuel Research Committee at its last meeting, 
has been changed to “Aviation Fuels Subcom- 
mittee” and the newly named committee has 
been delegated to carry on the existing work 
of the Aviation Gasoline Detonation Sub-com- 
mittee and undertake a fuel line temperature 
and vapor lock survey of aircraft installations. 

The Committee made a request to automo- 
tive manufacturers to participate in and_ sub- 
mit results from cooperative tests on the vapor 
lock and octane requirement of various models 
of 1936 and 1937 passenger Cars, trucks and 
buses. For this purpose the Committee de- 
veloped and approved for tentative use pro- 
posed methods for obtaining the octane require- 
ments of cars on the road and for vapor lock 
testing procedure. The data resulting from this 
C.F.R. Motor Survey have been combined with 
those obtained through the American Petroleum 
Institute Automotive Survey and an analysis 
prepared. A study of these data have indi- 
cated need for improvement in the testing tech- 
nique and modification of the test methods and 
test conditions making them applicable to heavy 
duty vehicles. The committee has arranged to 
continue its cooperation with the A.P.I. Auto- 
motive Survey Committee; to further develop 
the methods of test; and to seek further co 
operation from a greater number of automo- 
tive manufacturers. Provision has been made 
for analysis by the National Bureau of Stand- 
ards of data obtained in these surveys. 

The first “Cooperative Fuel Research Motor 
Gasoline Survey, Winter 1935-36,” resulting 
from the cooperative agreement whereby the 
National Bureau of Mines completed the anal- 
ysis of data collected by the Committee in a 
national gasoline survey, was issued in mimco 
graphed form by the Bureau. The second of 
these reports covering samples gathered during 
the summer of 1936 will shortly be available. 

The C.F.R. Committee authorized the pub- 
lication in the October, 1936, issue of the 
JourNAL of an article entitled: “The Precision 
of Knock Rating,” an analysis based on com- 
parison of results obtained in laboratories using 
C.F.R. test procedure and those obtained in 
actual car operation at Uniontown. 

A plan to provide for participation twice each 
year in the Cooperative Exchange knock rating 
tests by non-members of the Group who may 
desire to check their results on the C.F.R. En- 
gine with the average of results obtained by 
the members of the Group has been in opera- 
tion during the past year; fifty-two non-member 
laboratories cooperated in the last series of 
these tests. Upon demand participation in 
these tests has been opened to companies in 
foreign countries provided they designate a 
United States agency to act for them in trans- 
acting the business details in connection with 
the purchase and shipment abroad of the test 
fuel samples. 

The Waukesha Motor Co. has developed a 
modification of the C.F.R. knock testing en- 
gine permitting high speed operation. 

The Subcommittee has continued its study 
of factors affecting knock rating and as an out- 
come of these activities three progress reports 
on the effects of altitude, humidity, and knock 
intensity were approved for presentation at the 
Society’s Annual Meeting, 1937. 

As a result of discussion precipitated by re- 
ceipt of a report: “Correlation of Laboratory 
Knock Testing Engine Ratings with Knocking 
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in Automobiles” contributed by a member 
laboratory, the Detonation Subcommittee at its 
last meeting, with approval of the C.F.R. Com- 
mittee, took action toward planning coopera- 
tive road knock ratings, and recommended that 
yoad ratings of current automobiles be reviewed 
and a flexible laboratory method for rating 
fuels established. 

Under the direction of a Program and Execu- 
tive Committee a reorganization of the sub- 
subcommittees has been effected and the re- 
cently appointed Sub-subcommittee to Analyze 
Car Correlation Data has prepared for considera- 
tion by the Detonation Subcommittee a 
comprehensive report covering data from fif- 
teen independent sources and involving over 
two thousand separate road ratings on 1934, 
1935 and 1936 model cars. A sub-subcommit- 
tee delegated to develop suitable laboratory 
procedures has developed a program and work 
is iN progress. 

During the year the Detonziion Subcommittee 
delegated a special sub-subcommittee to study 
the rating of motor fuels in the octane bracket 
over 80 and to consider the question of sec- 
ondary reference fuels suitable for use in that 
range. 

4G. W. Lewis, Chairman 


Sections Committee Report 


HE calendar year 1936 has been one of out- 

standing progress for the 22 Sections of the 
Society. At 167 meetings (an increase of seven 
over the same period last year) the total at- 
tendance approximately was 25,000 as com- 
pared with 23,000 for 1935. The meetings 
were well planned and designed to bring be- 
fore the membership of each Section new de- 
velopments and advancements of greatest in- 
terest. The increased attendance at these Sec- 
tion meetings is evidence of the appreciation of 
the membership for the fine programs worked 
out by the Section officers. 

A breakdown of the number of papers pre- 
sented on the various subjects discussed is 
given below: 


Aeronautics ore 31 
Bodies 9 
Diesel Engines 21 
Engines 9 
Fucls and Lubricants 14 
General 30 
Marine 3 
Materials 4 
Parts and Equipment II 
Passenger Cars 13 
Plastics 2 
Production 8 
Racing Cars 4 
Research 2 
Regulation and Legislation 2 
Rubber Products 2 
Student Papers 5 
Traffic and Safety 15 
Transportation and Maintenance. 17 
Truck, Bus and Railcar q 


In addition to the above presentations there 
were 
7 outings 
13 Inspection trips 
5 social meetings 


The general topics included such subjects as 
acoustics, automotive engineering in the world, 
keeping the industry young, photo-elastic 
studies, etc. 
Regional Meetings 

Fourteen regional meetings were held in lo- 
calities other than the Section cities, thus giv- 
ing members in these outlying territorics op- 
Portunity to participate in SAE activities. In 
addition to its regular meetings in Toronto, 
the Canadian Section held meetings in Hamil- 
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ton, Windsor, Oshawa and Montreal, and has 
appointed additional vice-chairmen covering 
these localities to represent them on the Gov- 
erning Board of the Section. The Metropolitan 
Section held a Regional Transportation and 
Maintenance Meeting in Newark, N. J., in 
which the Southern New England and Phila- 
delphia Sections participated. Cleveland Sec- 
tion held a regional meeting in Akron, Phila- 
delphia Section in Camden and Bethlehem, 
Pittsburgh Section in Hamarville, Indiana Sec- 
tion in Anderson, Milwaukee Section in Osh- 
kosh and Southern New England Section in 
Bristol. 
Committee Appointments 

Early appointment of Committee Chairmen 
and Committees was the rule in 1936. The 
close of the calendar year showed every Sec- 
tion with complete Committee set-up and each 
Committee working actively toward the gen- 
eral progress of the Section. 


Membership Work in the Sections 

Practically every Section has experienced a 
decided increase in its membership, due in 
great measure to the activity and initiative of 
the Section Membership Committee. In choos- 
ing his Committee, each membership chair- 
man gave particular thought to the qualifica- 
tions of the men selected for his Committee, 
and outlined definite objectives. George O. 
Pooley, Membership Committee Chairman of 
the Society, worked in close contact with the 
Section membership men and established a sys- 
tem of pictorial charts indicating the gains of 
the Sections each month. In nearly every in- 
stance, monthly Membership Committee meet- 
ings were held, and all signs point to a ban- 
ner year ahead in membership increase ac- 
complishments. 


Section Meetings 

3ecause of the large percentage of guests at 
Section meetings in comparison with the num- 
ber of members in attendance, as brought out 
in a survey made a short time ago, an inno- 
vation in the way of closed meetings was tried 
out this year by two Sections. The Oregon 
Section held two such meetings and voted 
unanimously to continue the policy, holding 
three or four of these meetings throughout the 
administrative year limiting the attendance to 
members only. The Detroit Section held one 
closed meeting with very satisfactory results. 

The decision of the Detroit Section to hold 
each Activity responsible for a certain number 
of meetings per year has worked out very well, 
insuring a diversified program of meetings and 
a more complete coverage of the interests of 
the membership. The participation of the four 
Coast Sections in the National Aircraft Produc- 
tion Meeting in Los Angeles has spurred SAE 
aeronautic interest on the Pacific Coast, and the 
Southern California Section has done com- 
mendable work in this regard. 


Placement Work in the Sections 


In December, 1935 the number of totally 
unemployed members on the list of the Place- 
ment Department was 132. As of December, 
1936 this figure has been decreased by two- 
thirds, showing a marked reduction in unem- 
ployment among SAE members. Section as- 
sistance in this reduction was of primary im- 
portance, 17 Sections having appointed Place- 
ment Chairmen to carry on the work locally 
and to cooperate with the Placement Depart- 
ment at Headquarters. In some Sections there 
is no unemployment among the members at 
the present time. 


Student Activities 


One of the outstanding features of the past 
year was the pronounced interest in student 
enrollment in the SAE on the part of engineer- 
ing students all over the country. SAE Student 
Branches have increased to eight in number, 
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the latest additions being Purdue University 
and the University of Alabama. 

Regular meetings are being held by the Stu- 
dent Branches, and in some instances joint 
meetings of the Sections and the students have 
been scheduled. The Indiana Section joined 
with the Purdue Student Branch in an in- 
augural meeting at West Lafayette, which was 
addressed by President Teetor, and at this meet- 
ing the charter for the Branch was presented 
formally to the University and the students. 
The Detroit Section is continuing its policy of 
holding Junior and Student Meetings as a regu- 
lar part of its Section program, and Cleve- 
land, Metropolitan and Oregon Sections are 
scheduling prizes for the best student papers 
presented during the administrative year. 

The Student Chairmen appointed by 15 Sec- 
tions have worked very effectively with their 
Sections and Headquarters in the interest of 


the students. 
SAE Clubs 

The SAE Club of Denver and the SAE Club 
of Wichita are carrying on satisfactorily in 
their localities. The Denver Club has staged 
some fine meetings with exceptional attendance, 
and is planning a schedule of real interest to 
SAE members in the territory. 

The year 1936 was one of progress and ac- 
complishment among the Sections, and much 
credit is due to the splendid activity of the 
Section officers coupled with the cooperation 
of the Section membership. 

—Freperick K. Giynn, Chairman 


Standards Committee Report 


HE following is a brief resume of the prin- 
cipal activities under the Standards Com- 
mittee during the administrative year just 
closing: 
Division Reports 

There are 20 Divisions of the General Stand- 
ards Committee. During the year five Divi- 
sions reported 12 subjects at the SAE Summer 
Meeting in June and 11 Divisions reported 38 
subjects at the Annual Meeting in January, 
1937. Three of these Divisions reported at 
both meetings, thus making a total of 13 in- 
dividual Divisions reporting a total of 50 sub- 
jects during the administrative year. Although 
many of these reports were in the nature of 
revisions, they affected some of the more im- 
portant standards published in the HanpsBoox 
and will bring it more nearly up to date as 
a complete volume of the Society's specifications. 

Among. the new specifications adopted are 
insert valve seats for engines, the tractor mag- 
neto flange mounting, emergency lanterns for 
motor trucks, a clearance, marker and identifi- 
cation lamp specification and a code for the 
inspection of headlamps in use. Additional 
tables of special screw thread size and pitch 
combination have been prepared and a new 
testing code for agricultural and _ industrial 
tractors completed. Among the most important 
of the standards affected by these actions are 
those for aircraft parts, aircraft-engine shaft 
ends, the specifications for automobile light- 
ing, some of the non-ferrous metals data, a new 
specification covering glass for motor vehicles 
and the tractor testing code which it is ex- 
pected will be of wide value to the tractor 
industry. 

The initiation of standardization work in the 
touring trailer field during the year is of par- 
ticular interest and significance in that it has 
enabled the Society to establish close coopera- 
tive contact with a new and rapidly growing 
industry that is important to the automotive 
industry. The Society will continue to co- 
operate in this field. 

The Standards Committee’s cooperation with 
similar committees of other Societies such as 
the American Transit Association, the American 
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Society for Testing Materials, the Army and 
Navy Standards Conferences, etc., have con- 
tinued as usual during the year and reports of 
such Committees as released are referred to the 
appropriate Divisions of the Standards Com- 
mittee. 

A considerably increased number of subjects 
in progress are being carried over to next year, 
several of which should be completed for adop- 
tion by the Society at the next Summer and 
Annual Meetings. 


Sectional Committees 

As reported during previous years the So- 
ciety’s activities on Sectional Committees under 
American Standards Association procedure 
have continued, both those for which the So- 
ciety is a sponsor and those on which it is 
only represented. Sectional Committee reports 
have been approved during the year, particu- 
larly in the field of small tools and machine 
tool elements. 


SAE Handbook 

During the recent financial depression Hanp- 
BOOK Cost was reduced by issuing supplements 
instead of complete annual Hanpsooxs. The 
combination of partially obsolete Hanpsooxs 
with supplements met with much criticism. Be- 
ginning with the 1936 edition, the HanpBoox 
will again be issued complete annually. This 
edition carried a new cover design and con- 
tained as usual, new data and information re- 
lating to the Society’s standardization activities. 
During the year there has been an increased 
demand for copies of the Hanpsoox, particu- 
larly from non-members of the Society, both 
in the United States and throughout the world. 
The Iron and Steel, the Non-Ferrous Metals 
and the complete Screw Thread specifications 
have, as during the past two or three years been 
issued also in separate booklet form and there 
has been a wide distribution of these individual 
specifications, particularly of the SAE Steels. 


General Progress 

The pronounced up-turn in the automotive 
and associated industries, particularly during 
the later months of the year has resulted in a 
very much quickened activity of the Divisions 
of the General Standards Committee and it is 
probable that during the next year or so these 
activities and the many new engineering de- 
signs and practices will lead to revision of 
many of the older SAE specifications, the adop- 
tion of many new ones and the cancellation 
of ‘some that will have become obsolete in 
practice. It is the purpose of the Standards 
Committee to keep abreast of these new de- 
velopments so that as the Hanpsook is issued 
each year, it will become an increasingly valu- 
able reference to the designing and specifica- 
tions engineer, the production department, the 
purchasing agent, the user and to administra- 
tive officials of the State and Federal Govern- 
ments. It is interesting to also note in this 
report that evidence has been received that 
these SAE Standards are being used more widely 
than ever by many non-automotive industries, 
indicating a growing appreciation of the value 
of standards that are established on reliable ex- 
perience. 

The General Standards Committee hopes that 
with the pronounced revival in the industry, 
the executives, engineers and production men 
in the industries will keep these activities of 
the Society in mind and that they will con- 
tinue to cooperate fully in keeping the data in 
the SAE Hanpsook thoroughly up to date and 
of greatest value. As all of these standards are 
valuable only to the extent they reflect the 
soundest experience in industry, the activities 
of the Standards Committee must have the 
continued support and cooperation of the in- 
dustries themselves. 

—C. W. Spicer, Chairman 
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Treasurer’s Report 


(= Society ended the fiscal year Sept. 30, 
1936, with an unexpended income for 
the year of $12,806.41. This compares with 
$13,281.00 for the previous fiscal year. The 
budget had provided for a net unexpended in- 
come of $2,155.00 so that our Society’s finan- 
cial position is $10,651.41 ahead of the mark 
set in the budget. 

This improved condition is due to an excess 
of 4 per cent income above the budget figure. 


but the expenses were $222,872.81, or $1,972.19 
under the budgeted figure. 

Those departments in which actual expense 
exceeded the budgeted figures were publica- 
tions, sections, hand book advertising, JouRNAL 
advertising and miscellaneous sales. Some 
departments that were under budget marks 
were research, standards, regional mectings, 
meetings and membership increase. 

The year’s income increased 4 per cent ove 
the budget estimates and 8 per cent over the 
previous year’s income. Operating expenses 
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Those sources of income that exceeded budget 
estimates were dues and subscription, initia- 
tion fees, affiliated appropriations, miscellaneous 
sales, and interest and discount. JouRNAL ad- 
vertising, the largest individual source of in- 
come, showed a 7 per cent increase over the 
previous fiscal year and almost exactly equalled 
the budgeted estimate. 

The expenses of the Society for the fiscal 
year ending Sept. 30, 1936, increased 9 per cent 
over that of the previous year. The budget pro- 
vided for a total expenditure of $224,845.00, 


showed an increase of 8 per cent over the ex- 
penses of the previous year. 

The investment portfolio of the Society was 
increased by $31,796.26 during the fiscal period, 
its total book value on Sept. 30, 1936, being 
$184,856.51. The actual market value of these 
securities on that same date was $203,588.12. 

The comparative balance sheet and income 
and expense statements as of Sept. 30, 1936, 
which are a part of this report, show in de- 
tail the status of the Society’s finances as of 
that date. —Davin Beecrort, Treasurer 





INCOME AND EXPENSE AND BUDGET COMPARISON 
TWELVE MONTHS, ENDING SEPT. 30, 1936 
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equipment — pertectly sate and satisfactory in use while the 
trailer is still— would have to be redesigned to give safety 
and satisfaction if used when in motion. He pointed to the 
fact that in Great Britain, where trailer experience is older, 
the law forbids occupation while in transit. Norman G. 
Shidle, editor, SAE Journat, felt that decision as to whether 
or not people are to ride in moving trailers is fundamental 
to any study of probable design trends in this industry. J. G. 
Morrow, of the Steel Co. of Canada, contended that, if trailer 
riding is comfortable, it will be practiced. 

A. G. Herreshoff, Chrysler Corp., who presided at the 
session, pointed out that the trailer design partakes of the 
automobile, house and boat and spoke a favorable word for 
the strength and use possibilities of wood in trailer body con- 
struction. His feeling is that few people do ride in moving 
trailers and that, therefore, the trailer safety problem is pri- 
marily one concerning other users of the highway —and of 
proper balance in the steering of the tow car. 

L. K. Snell asserted that every trailer should have brakes 
and emphasized the need for working out a practical means 
of making trailer wheels follow directly in the tracks of the 
tow car. ‘Trailers today do not track the car closely, Mr. 
Snell contended, despite statements to the contrary. 

Harry T. Woolson, Chrysler Corp., said that the automo- 
bile industry almost certainly would be glad to build chassis 
especially designed for hauling trailer coaches provided suf- 
ficient demand developed to make sales profitable. 


Are Trailers Undertired? 


Mr. Smith’s suggestion that the average trailer is under- 
tired was supported by a representative of the tire industry, 
who expressed the belief that customers will expect the same 
tire service on trailers as they get on their cars. Some trailers 
are even undertired when they leave the factory, he con- 
tended, making a plea for more adequate provisions in this 
regard. W. Russel Wilday pointed out that the trailer ac- 
tually has helped the hotel business by virtue of stimulating 
people to move from place to place; that it has helped rather 
than hurt real estate and that trailer makers have gleaned 
much useful information from studies made by the Insurance 
Underwriters Laboratories. 

Mr. Scheff said that practically all trailer makers believe 
in universal brake equipment, but plead that the public could 
not always be made to pay extra for such equipment even 
when strongly recommended by the manufacturer. 

The trailer industry, he thinks, will never equal the auto- 
mobile business, but will eventually go ahead of boat build- 
ing. Trailer design, he said, tries to give the most in comfort 
and convenience in interior layout. “Styling and streamlin- 
ing,” he said, “have been tried to the complete sorrow of the 
designer, particularly if he were the manufacturer as well.” 
Mr. Scheff belittled the claims of those who see steel as es 
sential to trailer body construction stating that “steel coaches 
have been made since 1932, but no company has been suc- 
cessful in building up production or volume sales with a 
metal coach. The exponents of the composition body, how- 
ever, all make the mental reservation,” Mr. Scheff added, 
“that if, and when, the public demands the steel coach in 
preference to all else, they are ready to supply it.” 


“The design of a light metal steel body would be a simple 
matter of routine design,” G. W. Smith, Palace Travel Coach 
Co., stated in his discussion which touched on various trends 
in trailer design. “The real difficulty,” he said, “would begin 
when the designer had passed the job along to the production 
organization and the management was informed as to the 
cost of fabricating equipment. A rough guess would place 
the required production at 20,000 to 50,000 units a year as a 
minimum.” 


Automobiles and Trailers Are “Shelter” 


Urging that trailers, automobiles and houses all be thought 
of as different kinds of shelter and their possible develop- 
ment studied in the light of that approach, Corwin Williams 
of Flint, said that “as yet, mobile shelter is dominated by the 
techniques evolved during the past two decades for building 
truck and motor car bodies.” This process will probably be 
changed in the future, he thinks. “The motor car in Amer- 
ica,” he added, “already our most popular form of shelter, 
is in its babyhood. The sweep of its further development, 
stimulated by this irresistible stampede to buy travel coaches, 
and by this universal American need for a cheaper and better 
form of mass shelter, will be swift and incredible.” 

Written discussion submitted by Ray F. Kuns, Trotwood 
Trailers, Inc., who was unable to be present, brought out 
various aspects of the idea that probably “more worthwhile 
engineering facts will find expression in a convention of 
trailer owners than will be heard in a convention of engineers 
just becoming trailer conscious.” 

Automotive engineers, Mr. Kuns believes, can contribute 
definitely in the fields of safety, service, life, convenience, 
health and sanitation. He urged that each car manufacturer 
turn out one model — called perhaps a trailer sedan — with full 
provision for trailer coupling, all manufacturers to specialize 
on one particular type of coupler engineered to give satisfac- 
tory car and trailer performance. 

Answering a question as to what part the SAE should play 
in the development of better engineering standards in the 
trailer field, Mr. Herreshoff told of the joint committee of 
SAE standards representatives and the Trailer Coach Manu- 
facturers Association already at work on standardization of 
trailer hitches and of plans for further cooperation on other 
units in the future. 


Unit Chassis-Body 
Design Praised 
"ae trend toward frameless body construction was evi- 


dent in the papers and discussion heard at the Body- 

Symposium Wednesday morning. Edward G. Budd, 
Edward G. Budd Manufacturing Co., stated in his paper that 
it seems probable that this new method of body-chassis con- 
struction will gain ground. Stanley E. Knauss, motor coach 
division, Gar Wood Industries, Inc., quoted from his com- 
pany’s practical experience in producing buses with this type 
of construction to show greater safety, lighter construction, 
economy in operation and comfort to passengers. Ralph Up- 
son, aeronautical engineer, advocated such construction “be- 
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cause it is rational and sensible.’ Howard D. Brown, Detroit 
Automobile Inter-Insurance Exchange, introduced the rela- 
tionship of insurance rates to accidents and to body design 
in his paper, “Modern Body Structure and the Service Prob- 
lem.” 

» Mr. Budd pointed out that the achievement of the modern 
all-steel body is not entirely due to the ingenuity of the body 
engineer — but also to the developments in machines, mate- 
riais and mechanical practice. Streamlining, a necessity in 
aircraft design, he said, has become also a compelling force 
in automobile design. With the development of chassisless 
construction Mr. Budd believes that the art of flash welding 
will again play an important part in body construction; sheet 
steel will be required. With the adoption of this construction 
he believes engineers will need accurate familiarity with the 
placement of engines, springs and all related parts. Power 
equipment, he added, will have to be installed after the unit 
has been built, finished and trimmed. Mr. Budd thinks that 
in passenger car construction there will be a very small mar- 
gin of weight saving and that it will be difficult to add the 
present cost of a chassis, from $9 to $15, to the cost of the 
present body and produce a combination of body and chassis. 
“We will have to do some close figuring,” he concluded. 
(Mr. Budd’s paper is printed in full beginning on page 65 
of the Transactions Section of this issue.) 


Frameless Bus Body Described 


Mr. Knauss described the frameless motor coach conceived 
by William B. Stout and constructed by his company. It 
was engineered by aircraft men and constructed by a shop 
personnel who were trained in aircraft factories. Among 
the details of construction he noted that the materials used 
in the framework are mostly 114 in. square welded tubing 
and a small amount of round tubing at front and rear ends 
where double curves appear; all frame joints are welded; 
outside metal covering for sides, roof and bottom is of 22- 
gage body steel and installed with self-threading screws. 
The complete weight of the 24-passenger coach is less than 
6500 |b., he said. Because of its light weight, Mr. Knauss 
pointed out, it is possible to use smaller mass-production 
powerplants, axles, transmissions, clutches and also smaller 
tires. Speaking of performance he noted that in the opera- 
tion of a fleet of these buses tire mileage has averaged in 
excess of 60,000 miles per set, brake linings have frequently 
given better than 40,000 miles of service and that gasoline 
mileage is more than twice that of heavier vehicles of equal 
seating capacity. He also stated that performance is stepped 
up nearer to motor car proportions. Using slides he il- 
lustrated the safety of these coaches in case of accidents. 

Criticizing the present automobile from an aircraft view- 
point, Mr. Upson believes that the basic trouble is failure to 
secure a balanced design. Taking streamlining as an ex- 
ample he said: 

“As the direct object of streamlining is to cause air to close 
in behind without permanent displacement, there is little 
to be gained by streamlining the top alone; similarly, stream- 
lining the front is ineffective if the air concerned is to be 
caught by projections and dead spots further back; and fine 
lines at the back have no chance to act unless the air can be 
led smoothly to them.” 

He listed six specific possibilities for reduction of drag 
and weight as follows: 

1. Improved streamlining of necessary exposed parts, par- 
ticularly underneath; and incorporation of other accessories in 
the general body lines. 
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2. Use of curved glass in the windshield; and lightening 
of all window material. 

3. Reduction of the frame to the status of an assembly unit, 
with structural significance only in combination with body. 

4. More effective distribution of flanged material around 
the doors. 

5. Lightening of skin by use of internal stiffeners, par- 
ticularly on top. 

6. Development of a smaller, more efficient radiator; and 
i:ghtening of various engine parts. 


Modern Body Raises Insurance Cost 

If automobiles are designed so that repairs after accidents 
cost less, insurance rates go down —if they cost more, insur- 
ance rates go up, Mr. Brown explained. He also noted that 
the cost of repairing cars that have been in accidents has 
increased almost 25 per cent in the past three or four years. 
Grille work on radiators, fender aprons and knee-action have 
all increased repair costs, he explained. Body designers and 
other automotive engineers can help to keep these costs down 
by so designing the cars that accidents are less costly, he 
stated, adding that other elements which enter into the cost 
of repairs include the availability of parts, proper repair 
equipment and experienced mechanics within reasonable 
distances of wherever an accident may occur. 

Session Chairman R. J. Waterbury, retiring vice-president 
representing the Passenger-Car Body Engineering activity, 
introduced the incoming vice-president, L. L. Williams, who 
presided at a brief business meeting before the discussion 
was opened. 

The first questions were asked by Lee Oldfield who wanted 
tc know if trucks and buses were not better adapted to 
frameless construction than passenger cars, mentioning that 
a number of passenger cars are either open models or con- 
vertibles. In answer, Mr. Budd agreed that this is the case, 
and that it will probably be the prevailing method of con 
struction, particularly of buses. 

P. M. Heldt stated that open cars can be of frameless con 
struction. He was supported by E. L. Allen of Auburn who 
pointed out that Cord open models are so constructed. In 
building them the box-sill structure is twice as strong as in 
closed models, he said. Another speaker spoke of owning 
scveral open cars of foreign make that are of unit construc 
tion. 

Mr. Waterbury asked Mr. Knauss if the panels of the Gar 
Wood coach contribute to its strength, have a rumble, and it 
the accident mentioned in his paper was expensive. Mr. 
Knauss replied that the panels were not designed to con 
tribute to the strength of the coach, but that they do, perhaps, 
make it 10 or 15 per cent stronger. Rumble, he said, is lack- 
ing due to insulation. The bus is extremely quiet, he added. 
He pointed out that the accident in question was reasonable 
enough to repair, particularly as it is almost certain that a 
bus of conventional design in such an accident would have 
been a complete wreck, ready for junking. 

Hal Holtom, Vaco Products Co., asked about comparative 
weight and comparative costs of the coach discussed and a 
coach of conventional construction. The bus described 
weighs about 6300 lb. and carries 24 passengers as against an 
average 21-passenger bus weighing 7300 lb., Mr. Knauss 
replied, adding that it is worth a great deal to an operator to 
save 1000 lb. The cost of construction in like quantities 
would probably be a little more, he said. 

Mr. Brown, in answer to a question, listed some of the 
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Thirty-one companies exhibited 
their products at the Engineering 
Display held in conjunction with 
the 32nd SAE Annual Meeting. 
Located on the floor where all the 
technical sessions were held, it was 
visited by most of the 2500 engi- 
neers who gathered in Detroit for 
this event. The murals in the 
exhibit room, designed by Fay 
Leone Faurote (M 711), depicted 
the story of transportation from 
the state chariot of Tut-ankh-Amen 
through the ox-cart and buggy 
eras, to the present day of stream- 
lined car and train, oceanic dirigi- 
ble and China Clipper. 


more common injuries to car occupants involved in acci 
dents and suggested that the Society could be in a better 
position to contribute to safe design if an SAE committee 
were appointed to cooperate with insurance companies in a 
study of accident records on file to learn what they are and 
how they happen. 

L. L. Williams, A. J. Scaife and others contributed further 
to the discussion of the relative merits of frameless and con- 
ventional construction. 


Ope ‘ators Suggest 
Truck Design Changes 


RUCK manufacturers attending the opening Transpor- 

tation and Maintenance Session, Monday morning, 

learned what operators think of the trucks they operate. 
The information was given in no uncertain terms because 
the paper presented, “Vehicle Design from a Maintenance 
and Operating Point of View,” was a report of the T. & M. 
Subcommittee on Motor-Vehicle Design and Operation, pre 
pared and presented by its chairman, F. L. Faulkner, Armour 
& Co. This was the fourth time that Mr. Faulkner has repre 
sented the T. & M. committee at national SAE meetings. 

Complimenting the truck manufacturers upon giving more 
per dollar than in 1934, general improvement in braking 
systems and bettering front-axle location and design, Mr. 
Faulkner deplored that engine sizes have not kept pace with 
increasing gross vehicle weight, that clutches are still in 
adequate, that except in the 14,000 to 16,000-b. G.V.W.-class, 
there is no improvement in the section modulus of the frame, 
that there is little change in rear-axle capacities and that the 
grade ability of late-model 1936 and early-model 1937 trucks 
falls short of that of 1934 models, except in the 14,000 to 
16,000-lb. class. He noted that vehicles in this class are, in 
general, materially improved. 

These observations, Mr. Faulkner reported, are based on 
studies of specifications made by his committee. “The pur- 
pose of these studies,” he said, “is to point out inconsistencies 
that exist in the various weight classes with the hope that 
a better-balanced vehicle will be produced so that the opera- 
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tor in purchasing a vehicle of a certain rating can be assured 
of a reasonably uniform performance irrespective of the 
make of the vehicle.” He also explained that the operators 
are not desirous of designing or building trucks, but “when 
we are confronted daily with manufacturers’ errors that we 
must live with day in and day out, we feel that we have a 
right to a hearing on the subject.” 

In remarking on data on ignition equipment, battery and 
starter-generator combinations, which were accumulated and 
supplied by R. M. Critchfield, Delco-Remy Corp., Mr. Faulk- 
ner said that in many instances repair expenses on ignition 
equipment alone, incurred throughout the life of the vehicle, 
equal the repair expense on the balance of the engine. In 
general, he continued, coils, condensers and distributors fur- 
nished as standard equipment on the light duty jobs are not 
satisfactory for the work. Mr. Faulkner blames this and 
other deficiencies on the vehicle manufacturer who is build- 
ing to meet a price. Batteries, he said, are mounted in out- 
cfthe-way places and in many instances are inadequate, 
aithough there has been a marked improvement in battery 
size and rating since 1934. Starting motors have shown little 
improvement since 1934, he reported, particularly from the 
standpoint of eliminating starting difficulties under low- 
temperature operating conditions. He noted a general im- 
provement of generator characteristics. 

Mr. Faulkner read excerpts from a report by Mr. Critch- 
field which gave his conclusions from an analysis of the 
survey. Mr. Critchfield also mentioned that Diesel engines 
present a much more difficult cranking problem than do 
the conventional gasoline types, requiring larger starting 
motors. Generators of virtually standard capacities are satis- 
factory for Diesels, he explained. In view of the energy 
required to crank engines of this type he noted that batteries 
of greater capacity are required. 

Turning next to the subject of tractor-trailer coupling 
heights, Mr. Faulkner read a report furnished by M. C. 
Horine, Mack-International Motor Truck Co. After re- 
viewing the need for standardization of fifth-wheel coupling 
heights and past SAE efforts to accomplish it, Mr. Horine 
explained the reasoning which led the committee to make the 
following proposal for a standard: “Height of underside of 
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fitth wheel upper half on semi-trailers shall be equal to the 
height of the tires above the road surface plus 244 in., mea- 
sured on the transverse centerline of the kingpin. Height of 
upper surface of fifth wheel lower half on tractor-trucks shall 
be equal to the height of the tires above the road surface plus 
64 in., measured on the transverse centerline of the kingpin 
socket, with turntable parallel with the frame. (Height of 
tire, as referred to above, shall be the sum of the loaded 
radius plus one half the total diameter.)” 


Truck Brake Applications 


The fourth part of Mr. Faulkner’s report was on Brake 
Application with Suggestions for Standardization. This was 
prepared by Stephen Johnson, Jr., Bendix-Westinghouse Au- 
tomotive Air Brake Co. Among the recommendations re- 
ported are that the weight-area ratio should be 40 lb. of gross 
vehicle weight per square inch of brake lining area; 150-lb. 
foot pressure as maximum to operate brakes; 100 lb. as 
maximum pull to operate auxiliary brake; that an auxiliary 
brake should hold a vehicle with brakes on all wheels on a 
45 per cent grade, and a vehicle with brakes on the two rear 
wheels of a four-wheel vehicle on a 27 per cent grade. The 
committee also recommends that any motor-vehicle or com- 
bination of vehicles be equipped with brakes which shall be 
adequate to stop when traveling at a speed of 20 m.p.h. 
within the distance of 30 ft., or at a deceleration rate corre- 
sponding to such performance when all wheels are equipped 
with brakes. Specific recommendations were also read for 
the installation of air-brake equipment on motor-vehicles, 
stressing among other things the necessity of accessibility to 
mechanics, of avoiding the use of elbows, of care in use of 
pipe compounds, of proper installation leaving no pockets 
and having drainage toward reservoir, of proper cooling of 
compressors, of mounting brake chambers directly on the 
axles or backing plates and connected to the frame by hose 
long enough to allow for spring deflection. Mr. Faulkner 
also read some comments on vacuum power brake equipment 
submitted by W. B. Paine, Bendix Products Corp. 

The final chapter of the report was on “The Operator's 
Woes on Lubrication,” prepared by A. Ludlow Clayden, Sun 
Oil Co. Referring to Mr. Faulkner’s paper of the same title 
presented at the 1936 Annual Meeting, Mr. Clayden divided 
the woes into three groups: 

1. Variation in automobile manufacturers’ lubricant recom- 
mendations. 


2. Variations in chassis design necessitating the use of 
different lubricants for similar parts. 

3. Variation in physical characteristics of motor oils and 
greases. 

The length of satisfactory service which a motor oil will 
give, Mr. Clayden said, “depends very much more upon the 
engine than upon the oil. Engines injure oils in two ways; 
by overheating and contamination.” In recent years over- 
heating has been found to be most harmful, he added. He 
can see no reason why the automobile industry so steadfastly 
refuses to use oil coolers because an efficient oil cooler would 
increase the life of the oil, reduce the consumption of oil and 
would increase the life of the engine at least as much as the 
average combination of air cleaner and oil filter. 

On the subject of viscosity Mr. Clayden made this remark, 
“The best economy in engine wear is to use relatively light 
oil and plenty of it. With low-viscosity oil less fuel is used, 
or conversely, higher power is developed; bearing tempera- 
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tures are lower and bearing life is, therefore, increased; but 
oil consumption inevitably goes up.” 

Continuing, Mr. Clayden made pertinent remarks on ex- 
treme-pressure lubricants. He noted that the oil and the 
chemical ingredients work independently of each other. The 
most economical transmission lubricant apparently would be 
the SAE No. go type with a sufficient soap addition to give 
it satisfactory resistance to leakage, he said, noting however, 
“This falls down when E-P has to be considered.” He 
said that he does not know any transmission in which the 
gears are sufficiently loaded to make E-P quality necessary, 
nor any transmission so constructed that it would be wise to 
supply it with the type of hypoid oil now being prescribed 
for many passenger cars. This is, he said, because “transmis- 
sions usually contain bronze parts and powerful hypoid lubri- 
cants will, all of them, as far as I know, get after brass like 
rats at a piece of cheese.” 

Harley Drake, Pacific Highway Transport Co., was chair- 
man of the session. In opening it he introduced 1937 T. & 
M. Vice-President John M. Orr who outlined the plans of the 
Activity for the coming year. 

The Transportation & Maintenance Activity, he said, will 
have four regional representatives in 1937. The East will be 
represented by George O. Pooley, Chesapeake & Potomac 
Telephone Co., Baltimore, Md.; the Central Region by 
Ralph Baggaley, Jr., McCrady-Rodgers Co., Braddock, Pa.; the 
Middle Western by F. L. Faulkner, Armour & Co., Chicago; 
and the West Coast by Fred C. Patton, Los Angeles Motor 
Coach Co., Los Angeles. Mr. Orr also announced the appoint- 
ment of Pierre Schon, General Motors Truck Co., to head 
the T. & M. Activity student work; J. Willard Lord, Atlantic 
Refining Co., Philadelphia, to head the Fleet Safety Subcom- 
mittee; and E. Bennett, Bell Telephone of Canada, to be 
chairman of the new Foreign Contacts Subcommittee. Mr. 
Orr also announced that there will be a Public Utility Sub- 
committee but that its chairman has not yet been appointed. 
At the conclusion of the Activity business meeting members 
of the Nominating Committee were elected. 


TBR Session Concentrates 
on Cooling and Transmissions 


, oe operating conditions imposed on a cooling fan have 
a more important influence on efficiency than the design 

of the fan itself, H. E. Winkler, Schwitzer-Cummins 
Co., stressed in his paper: “Factors in Engine Temperature 
Control,” at the Truck, Bus and Railcar Session. This point 
was also emphasized by L. P. Saunders, Harrison Radiator 
Corp., in a prepared discussion. 

Taking a specific case, Mr. Winkler told of a bus which 
was being redesigned so that there was considerable leeway 
in the selection and arrangement of the fan and radiator 
core. The following facts sketch what changes were made 
and what results were obtained: 


Original New 
Design Design 
Frontal area of core, sq. in. 750 940 
Fan diameter, in. 24 26 
Shroud No Yes 
Fan speed to deliver 15,700 cu. ft. per min. 
r.p.m. 3050 1840 
Consumption, hp. 19.3 6.2 
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In the original design, the. fan operated at 1.33 times en- 
gine speed. The preceding figures indicate a permissible 
reduction in fan speed to 0.8 of engine speed. 

The addition of the shroud increased the airflow 20 per 
cent with no change in power consumption, while the added 
core area cut its static resistance by about one third. The 
lower air velocity through the core also raised the final air 
temperature about g per cent. Longer belt life and less noise 
are other advantages of the new design. 

With the present chassis design with the motor moved 
forward over the axle and the grille far in front of the 
radiator, Mr. Winkler pointed out, it is possible that suf- 
ficient room for satisfactory blade projected widths, fan-belt 
drives, bearing arrangements, fan discharge, and so on, be 
provided. 

Mr. Winkler also traced the development of pump design 
and showed how the fundamental requirements for good 
design in this unit are being met. These fundamental re- 
quirements are: (1) the pump shaft must revolve on its axis 
and stay that way, (2) the sealing face must be driven 
positively in the plane of the seal, (3) sealing-face materials 
must operate inside the pump without lubrication in any 
coolant without appreciable wear, (4) sealing-face pressures 
must be within predetermined limits and must stay that way 
in operation, and (5) the sealing arrangement must not leak 
an appreciable amount of air. 

In his discussion, Mr. Saunders covered various means of 
controlling cooling-water temperatures. He also stated that 
the additional cost of larger radiators would be more than 
offset by the reduction in gasoline consumption due to the 
decreased power needed to drive the fan. In connection with 
shrouds, he said that the distance between the face of the 
core and the fan should not be less than 4 in. and, in the 
case of an oblong core, a ring around the fan was preferable 
to a shroud. 

An equally important feature of this session, at which 
Adolf Gelpke, Autocar Co., presided, was a paper presented 
by C. D. Peterson, Spicer Manufacturing Corp., entitled 
“Rear Engine Clutch and Transmission Developments” in 
the bus field. For the most part, this paper was descriptive, 
dealing with various arrangements and constructions now in 
use. 

“Some problems in cluch design and application,” Mr. 
Peterson said, “have been brought forth due to the fact that 
the driver is now located some distance from the engine with 
the result that he is unable to judge the speed of the engine 
closely by sound or feel. As a result the tendency is to start 
the vehicle with the engine running at a somewhat faster 
speed. The same thing applies on re-engaging the clutch 
after shifting gears... .” 

Mr. Peterson said that this situation is being met by the 
use of clutches more capable of handling these severe condi- 
tions, and also that a further program of cluch development 
is under way which gives promise of providing a satisfac- 
tory solution. He also said that, due to the shortness of the 
drive line, it is much more rigid than in the conventional 
construction, which rigidity increases the effects of shock 
loading. This difficulty has been overcome by using a solid 
shaft with a long, polished reduced section to give the de- 
sired flexibility. On the quill type of transmission, the 
through shaft has a reduced, polished section for the same 
purpose. 

From the discussion of Mr. Peterson’s paper, it was evi- 
dent that many of the problems of the rear-engine bus design 


arise trom the fact that the driver is located so far from the 
engine, that he does not have the same knowledge and feel 
of what is going on. In this connection, it was mentioned 
that ‘“‘Nitecoaches” on the Pacific Coast are fitted with 
microphone equipment to transmit engine sound to the driver 
and also that recording tachometers are fitted to check up 
on the actual performance of the drivers. 


Tractor Major Influence 


on Farm Economics 
Mm i HE development of the automobile industry bears a 


close relation to the prospects in view for the tractor 

industry.” This view was expressed by V. P. Rumely, 
Hudson Motor Car Co., in his paper “The Tractor, Brother 
to the Automobile,” which was read by J. B. Macauley, 
Chrysler Corp., before the Tractor Session, Wednesday eve- 
ning. Illness prevented Mr. Rumely from attending. 

In both the automobile industry and the tractor industry 
many of the engineering requirements are closely related and 
can be accommodated by the use of similar alloy steels, heat 
treatment and other materials and processes, it was explained. 
3oth industries are striving for lighter weight and subsequent 
cost reduction, higher engine speeds and lighter reciprocating 
parts, Mr. Rumely continued in pointing to the mutual 
ground for development. He also praised the tractor indus- 
try for its ability to surmount the many setbacks it has passed 
through — crop failures, floods, droughts and depressed grain 
prices. He sees new fields opening for tractors because of 
crop diversification, flood control, irrigation, and the scien- 
tific development of new farm products for industry. He 
also sees a future in industrial and construction work. “Each 
of these fields,” he said, “has its particular problems and I 
am sure that the cooperative efforts of the tractor people, in 
conjunction with this Society’s facilities, will result in a busi- 
ness expansion that proportionally, will excel the record of 
the automobile.” 

A. W. Lavers, retiring vice-president of the Tractor and 
Industrial Power Equipment Engineering Activity, was chair- 
man of the session. Following the presentation of Mr. 
Rumely’s paper, Mr. Lavers introduced Harry G. Davis, 
director of research, Farm Equipment Institute. 

He vividly contrasted conditions in this country existing 
back in 1820, when there was no farm machinery and 83.1 per 
cent of our gainfully employed were on farms; to 1900 when 
the adoption of farm implements, such as seeders, harrows, 
threshing machines, decreased the gainfully employed on 
farms to 35.7 per cent; and to the present time, the age of 
mechanical power, when those gainfully employed on farms 
constitute only 21.5 per cent of the country’s total. He con- 
trasted the working conditions of the farmer, his home life, 
and the increasing freedom of his children from farm 
drudgery, permitting educational advances. 

Agricultural mechanization has also contributed to the 
forward strides being made in other lines of endeavor by 
freeing men to help build up new industries, he declared, 
adding that if farm machines were suddenly taken away, and 
we returned to the conditions of 1820, more than 17,000,000 
would have to give up their present occupations and start to 
grow food and clothing material. 

In rgor, Mr. Davis stated, the first tractor powered by an 
internal combustion engine was built; now some 1,248,000 
are on farms in the United States. The number of tractor 
manufacturers grew to 503 in 1915, but, as in the automobile 
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industry, the number has decreased and today less than 25 
survive, he added. Tractor weights, he said, have dropped 
from an average of 508 lb. per rated belt horsepower in 1908 
to about 200 lb. today. He emphasized that the all-purpose 
tractor of today is a far cry from the bulky machines of the 
past which were capable of delivering only belt and drawbar 
power. 

He combatted arguments that agriculture is over-expanded 
with figures showing that in 1899 we harvested 3,726 acres of 
crops for every thousand of population as compared to 2,808 
acres per thousand in 1929. Continuing, he said that it is 
doubtful if agriculture, without the aid of tractors and other 
power equipment, could have kept pace with our population 
which has increased 67 per cent in the past 36 years. 

Mr. Davis made the startling statement that whereas it 
took 47 man-hours to harvest an acre of wheat in 1840 with 
the sickle and flail method, the same work could be done in 
2 man-hours of work in 1934 with use of the combined 
harvester-thresher and motor trucks for hauling. 

At the conclusion of Mr. Davis’s talk motion pictures 
illustrated the application of modern mechanized farm equip- 
ment to the varying crops and conditions to be met with in 
this country, as well as at the extreme ends of the world. 
Several of the leading farm equipment manufacturers con- 
tributed to this picture which was collated by the Farm 
Equipment Institute. 


Electric Eye’s Scope 
in Modern Life 


“ HERE is too much pessimism in the world today,” 
cL James S. Thomas, Chrysler Institute of Engineer- 
ing, declared at the Junior-Student Session Monday 
evening. Opportunities, he said, are plentiful today, but 
they are harder to get at than they have been in the past. 
To reach them one has to have better training —a better out- 
look on life-and above all other things must not glorify 
defeat. 

History, development and applications of the photo-electric 
cell—or electric eye-were briefly told by Ralph Powers, 
Electronic Control Corp., who shared the program with Dr. 
Thomas. Both men were introduced to the large crowd of 
students, junior engineers and SAE members by J. J. Frey, 
Ethyl Gasoline Corp., chairman of the session, and Detroit 
Section vice-chairman of the Junior-Student Activity. 

Quoting numerous examples of how the United States has 
outstripped all other nations in progress since the Revolu- 
tionary War, Dr. Thomas noted that during those 140 years 
we have endowed and built more colleges and put more 
students in them than all the rest of the world combined. 
One quarter of our total population, he said, are following 
cultural pursuits and, he added, business is paying for this 
culture. 

Among the amazing bits of history in the development of 
the electric eye, explained by Mr. Powers, is the fact that 
almost 30 years ago a patent was granted for photo-electric 
counting of pedestrians, horses, buggies and other similar 
moving objects. He also told of early discoveries in this field 
dating back to 1887 when Hertz noticed that an electric 
discharge passed more easily between two neighboring con- 
ductors when the negative electrode of the spark gap was 
brightly illuminated. 

Talking motion pictures gave great impetus to the develop- 
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ment of photo-electric cells, as it was found that with the 
sound track running on the film next to the pictures it was 
possible tor a photo-electric cell to transmit the small varia- 
tions in light area or light intensity coming through the 
sound track into electrical impulses, which could be trans- 
ferred back into sound, he said. This meant better synchro- 
nization, and almost over night there was a demand for 
some 300,000 for use in theaters throughout the United 
States, resulting in extensive, fast-moving research, he added. 

Among the simplest applications of the photo-electric cell 
to industry listed by Mr. Powers are the light relays for 
starting and stopping conveyors, counting, routing tote pans 
on conveyors, protecting darkened areas so that the intercep- 
tion of a beam of light will turn on the lights and the open- 
ing of doors upon the interception of a beam of light. He 
also explained how the use of photo-electric cells are being 
used as safety devices, speaking particularly of their applica 
tion to a punch press. The electric eye, he explained, also 
serves industry by controlling heat treating, metal pouring 
and other processes requiring temperature control. Other 
applications mentioned include automatic inspection for flaws, 
cracks, or checks in bearings; discoloration, uncaught threads 
or lack of pile in pile fabrics. In concluding Mr. Powers said 
that all inspection problems where the human eye is being 
used at present can be solved by the electric eye, but in some 
cases the cost of the optics to make the electric eye follow 
the details of the human eye make the cost of the fixture too 
expensive to warrant its use. In the course of his paper Mr. 
Powers emphasized the low maintenance cost of these photo- 
electric cells. Demonstrations with photo-electric equipment 
accompanied the paper. 


Knock-Rating Correlation 


Problems Analyzed 


NEW method of measuring cylinder-head temperatures 
A accurately and a better understanding of the many 

factors that must be taken into account before labora 
tory and service knock ratings can be correlated, were the 
main contributions of the first Fuels and Lubricants Session, 
held Monday morning and, chairmanned by T. B. Rendel, 
Shell Petroleum Corp. The new method was introduced in 
the first paper: “A Sparking Plug, Adapted for Measuring 
Cylinder-Head Temperatures,” by G. D. Boerlage and A. G. 
Cattaneo, both of Royal Dutch Shell Engine Research Sta- 
tion; and the knock-rating factors were discussed in the 
and final paper: “Factors Affecting the Relative 
Knocking Characteristics of Motor Fuels in Service,” by 
John M. Campbell, Wheeler G. Lovell, and T. A. Boyd, Gen- 
eral Motors Research Corp. 


second 


“Difficulties of inserting thermocouples through cooling 
jackets led to temperature measurements through the spark- 
plug,” explained Messrs. Boerlage and Cattaneo in their 
paper, read by A. G. Marshall, Shell Oil Co. Accordingly 
three methods of measuring cylinder-wall temperatures were 
tested simultaneously in the same spark-plug in a_ water- 
The method with the 
thermocouple “in the face of the plug” that is, on the surface 
of the spark-plug rim exposed to the combustion-chamber, 
was found to give values “practically equal to that of the 
combustion-chamber wall.” The other two methods, with 
an axially perforated central electrode and with the thermo- 
couple soldered to the spark-plug washer, were found to be 


cooled and an air-cooled engine. 
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inaccurate because of the influence of gas and cooling-medium 
temperatures. 

Taking issue with the statement that the use of cylinder- 
wall thermocouples through the cooling jackets of liquid- 
cooled engines was “difficult or even impossible,’ S. D. 
Heron, Ethyl Gasoline Corp., explained that it could be done 
by installing a special gland. 

“Have you data to prove that the spark-plug shell tempera- 
ture is the same as the combustion-chamber wall?” inquired 
Prof. L. C. Lichty, Yale University, adding that he believed 
it to be higher because the spark-plug gets a greater effect of 
the hot gases. 

From the angle of the spark-plug manufacturers, Otto C. 
Rohde, Champion Spark Plug Co., drew from considerable 
experience in measuring spark-plug temperatures, warning 
that gas leakage is the principal cause of inaccurate results, 
and that plugs should be sealed well against the excessive 
temperatures caused by it. 

In answer to Professor Lichty, Mr. Marshall reported that 
no data were available comparing the actual cylinder-wall 
temperature with that of the spark-plug rim, but agreed that 
it would be desirable to obtain this information. 

“Some of the reasons why two differing gasolines may 
knock just alike in one car or entirely different in other cars 
of the same make or of different makes,” was given as an 
alternate title of the paper on knock-rating factors by John 
M. Campbell, Wheeler G. Lovell, and T. A. Boyd, and read 
by Mr. Campbell. By means of charts the paper showed that 
the question of whether a given fuel appreciates or depreciates 
in a given engine depends upon the reference fuel employed. 
Important variables discussed that explain why many fuels 
may have road ratings just the reverse of those found in the 
laboratory were engine speed, spark setting, mixture ratio, 
volatility, and whether the fuels are cracked, commercial 
blends, or straight-run reference fuels, as well as the anti- 
knock compound used. 

“The complexity of the problem increases tremendously,” 
reported Dr. Graham Edgar, Ethyl Gasoline Corp., in writ- 
ten discussion, “when we ‘add to the number of variables af- 
fecting the tendency to knock in a single-cylinder engine, the 
distribution problem of the multi-cylinder engine. The ef- 
fectiveness of antiknock compounds is also affected by these 
variables and the volatility of the antiknock compounds plays 
a part in determining the effectiveness of distribution.” The 
lzboratories of the Ethyl Gasoline Corp. soon will present a 
paper on this subject, he concluded. 

Confirmation of some of the authors’ conclusions, but em- 
ploying different cars and methods, was announced by L. E. 
Hebl, Shell Petroleum Corp., reading from prepared dis- 
cussion written by T. B. Rendel and himself. The data on 
speed and spark advance were arranged so that shaded areas 
indicated the knock-intensity regions, so that they could be 
located at various speeds and degrees of spark advance. 

“Spark advance,” contended J. R. MacGregor, Standard 
Oil Co. of Calif., “is one of the most important and elusive 
factors in the correlation of road and laboratory ratings.” 
He then recounted some tests where knock rating of a fuel 
varied 30 octane numbers with spark advance. 

“Since Midgley and his associates invented detonation,” 
recalled Frank C. Mock, Bendix Products Corp., “we have 
seemed to ignore that there is something else that happens 
except detonation —an attendant effect with pre-ignition or 
spark advance —and that the rate of flame propagation and 
temperature of the mixture must cut a figure in it.’ 


Practical suggestions for eliminating variables when estab- 
lishing knock ratings in the field were offered by Ulric 
B. Bray, Union Oil Co. of Calif., from experience in con- 
ducting tests in California. “Before starting the test,” he 
advised, “put the distributor on a good set-up — determine its 
spark advance with speed; then check it after the test. It 
should check within % to 1 deg. Also check compression 
pressures and use the same temperature and humidity con- 
ditions.” 

Results of English research in detonation were shown by 
Richard Stansfield, Anglo-Iranian Oil Co., by means of 
oscillograms of smooth and knocking operation. 

“What we are dealing with in detonation is really a chemi- 
cal reaction that is not fully understood,” contributed A. E. 
3ecker, Standard Oil Development Co. 

Claiming that the session had him “feeling a little dizzy,” 
Arthur W. Pope, Jr., Waukesha Motor Co., simplified and 
related the many factors discussed by means of a knock in- 
tensity versus speed curve, thereby earning the gratitude of 
others more confused than he. 

“Considering all the factors discussed this morning, it isn’t 
any wonder that fuels behave differently in different cars,” 
summed up Mr. Campbell to conclude the session. 

In a short F. & L. activity business session presided over 
by the new Vice-President, C. Herbert Baxley, Socony- 
Vacuum Oil Co., a nominating committee was elected for 
1937. 


Fuels Group Stresses 
Knock-Rating Factors 


FFECTS of variations in altitude, humidity, and knock 

intensity upon knock ratings with recommended cor- 

rections or modifications comprised the subject matter 
for the second session of the Fuels and Lubricants Group, 
held Monday afternoon, of which J. B. Hill, Sun Oil Co., 
was chairman. 

“Errors as large as 2 octane numbers” in knock ratings 
might be made by using the standard A.S.T.M. motor 
method, designed for sea-level conditions, at high altitudes, 
according to the paper: “Effect of Altitude on Knock-Test 
Ratings,” by W. Holaday and G. Moore, both of 
Standard Oil Co. of Ind. Read by Mr. Holaday, the paper 
reported the results obtained by a small working group of the 
C.F.R. Subcommittee on Methods for Measuring Detonation, 
to correct this difficulty. 

“At the higher altitudes,’ Mr. Holaday continued, “the 
density of the air is reduced and, when testing a fuel of a 
given octane number, it is necessary to use a much higher 
compression ratio than at sea level.” Lack of regard for 
compression ratio has been partly responsible for variation 
it. the results of cooperative samples tested at various alti- 
tudes, he explained. 

“One logical means of correcting for altitude is to increase 
the volume of air admitted to the cylinder until the com- 
pression pressure at a given compression ratio is equal to 
that obtained at sea level,’ reasoned Mr. Holaday. Instead 
of supercharging, Mr. Holaday continued, the method se- 
lected was to eliminate the throttle plate and enlarge the 
venturi, thus obtaining the effect of forced induction. “At 
5000-ft. altitude,” he specified, %-in. venturi instead of the 
conventional %g-in. size, allows the same compression 
pressure at a given compression ratio as is obtained at sea 
level using the standard equipment.” 
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“Some form of humidity control is required, especially for 
‘special-type fuels and those containing tetraethyl lead; adop- 
tion of 0.0135 lb. of water per lb. of dry air as a standard for 
all knock-rating tests is hereby suggested,” concluded J. R. 
MacGregor, Standard Oil Co. of Calif., in his paper: “In 
fluence of Humidity on Knock Ratings.” 

Data submitted by 20 laboratories in different sections oi 
the country, he explained, show that during 1935 and part 
of 1936, the humidity varied over a wide range from 0.003 
to 0.028 lb. of water per lb. of dry air, with an average value 
of 0.0135. 

These variations in humidity, Mr. MacGregor believes, 
might explain many of the inconsistencies previously en 
countered in results among these laboratories. Results of 
special knock tests under controlled-humidity conditions 
showed that the knockmeter readings of all gasolines vary 
inversely with humidity in a straight-line relationship within 
the range studied or, in other words, their antiknock proper- 
ties increase with humidity. Special fuels and those contain- 
ing lead showed considerably higher sensitivity to humidity 
than the more normal fuels, Mr. MacGregor pointed out. 

Seconding Mr. MacGregor’s suggestion, Earl Bartholomew, 
Ethyl Gasoline Corp., in written discussion, reported: “Our 
studies of the variation of absolute humidity in various parts 
of the country have led us to the conclusion that Mr. Mac- 
Gregor’s. figure of 0.0135 lb. of water per |b. of dry air is 
approximately correct.” Confirming another of the paper's 
findings, he told of how it requires less lead to produce a 
given octane number in the Baton Rouge, La., fuel-testing 
laboratory of his company, where the humidity is highest, 
than at any other laboratory. Apparatus that uses ice for 
cooling and partial dehumidification, activated alumina for 
additional dehumidification, steam for humidification, and 
electric heaters for reheating, was described by Mr. Barthol- 
omew to conclude the discussion. 


Knock Rating Variations 

“Knock ratings by the A.S.T.M. procedure may vary about 
1 octane number when the knock intensity is changed over a 
range represented by a compression-ratio change of 0.2 from 
the standard ratio,” concluded Neil MacCoull, The Texas 
Co., in the final paper of the session: “Effect of Knock In- 
tensity on Fuel Knock Ratings.” Also, Mr. MacCoull con- 
tinued, the effect of knock intensity appears to be different 
on different fuels and the experimental micrometer bouncing 
pin shows practically no change in rating with the range 
of knock intensity covered, as compared with the standard 
bouncing pin. These conclusions were arrived at, he ex- 
plained, only after a comprehensive series of tests, the results 
of which are tabulated in the paper. 

“In a statistical analysis of 2000 tests, one fuel out of seven 
was found to be affected by humidity to the extent of 1 
octane number,” reported D. B. Brooks, National Bureau of 
Standards. 

“The complexity of the problem and the increasing number 
of factors affecting it make us wonder whether our hopes of 
correlation will be realized as soon as is hoped,” speculated 
Ulric B. Bray, Union Oil Co. of Calif., to conclude the 
session. 





The Passenger-Car Lubrication Session, held on Thursday 
afternoon, was declared “closed” by W. S. James who acted 
as chairman. It was featured by a paper entitled “Extreme- 
Pressure Lubricants for Hypoid-Axle Gears,” by W. R. Gris- 
wold, Packard Motor Car Co. 
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Diesel Operating Costs 
Bared and Debated 


ERFORMANCE of Diesel engines was studied from 
Pre angles in the first Diesel Engine Session, held on 

Tuesday afternoon, that seems destined to contribute 
materially to the development of the compression-ignition 
engine. F. M. Young, Young Radiator Co., as chairman, 
introduced the authors of the session’s three papers. 

“The cost of Diesel fuel would have to increase 642 per 
cent before the tuel costs of gasoline and Diesel trucks would 
equalize,” contends C. G. Anthony, Pacific Freight Lines, 
in his paper “Automotive High-Speed Diesel Engine in 
Heavy-Duty Transport,” as read by L. G. Grunder, Richfield 
Oil Co. These figures, he qualified, are based on cost data 
covering the operation of 80 six-cylinder Diesel trucks and 
161 trucks powered with gasoline motors in long-haul trans- 
port service on the West Coast. All of these trucks, he con- 
tinued, were of the six-wheel ten-ton capacity type, pulling 
six-wheel ten-ton trailers. As the reason for this startling 
advantage of the Diesel truck, he explained that the Diesel 
engine runs twice as far on a gallon of fuel that costs 84.4 
per cent less than a gallon of gasoline in California. 

Even more surprising was Mr. Anthony’s statement on 
maintenance costs, said he: “Recent maintenance costs for 
the fleet of 241 trucks show the maintenance costs of the 
Diesel trucks to be slightly less than those of the gasoline- 
motored equipment.” 

On the other hand, he continued, depreciation is higher 
for the Diesel trucks, and this charge affects the relative 
difference in the cost of operation of the two types of equip- 
ment very materially for a low yearly mileage and less 
severely as this mileage increases. However, when full costs 
were computed on a mileage basis, the Diesel trucks were 
feund to be more economical by from $0.00505 to $0.03469 
per mile depending on the miles run per year. 

Agreement with most of Mr. Anthony’s findings was 
voiced by both Col. A. W. S. Herrington, Marmon-Herring- 
ton Co., and B. B. Bachman, Autocar Co. Neither of them, 
however, could parallel his data on maintenance costs. “The 
average operator is not organized to maintain Diesel trucks 
so efhciently, and there is little chance that he will be,” ex- 
plained Mr. Herrington. 

Explanation of the low maintenance costs reported by Mr. 
Anthony was offered by C. L. Cummins, Cummins Engine 
Co. “Usually,” he stated, “the engine company helps to break 
in the maintenance departments. The type of operation, type 
of drivers, and the attitude of the operators toward mainte- 
nance all bear on its success. The long runs in Mr. Anthony's 
operation facing altitude, desert heat, and so on, require and 
receive organized maintenance service at both ends of the 
run,” he concluded. 

Successful use of Diesel trucks on short hauls in England, 
where Diesel fuels are costlier than in this country, was re- 
ported by James B. Fisher, Waukesha Motor Co. Mr. 
Fisher’s statement was confirmed by Edward T. Vincent, 
Continental Motors Corp., who added that the costs of gaso- 
line and Diesel fuel in England were about equal. 


Mr. Anthony’s maintenance costs were challenged by A. J. 


Scaife, White Motor Co., and others on the grounds that 


they compared new Diesel trucks with old gasoline vehicles, 


and did not include the cost of overhauling all the Diesel 
units. 
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“The important matter of taxes has been neglected in this 
discussion,’ warned Prof. C. Fayette Taylor, Massachusetts 
Institute of Techonology. “It is safe to assume that Diesel 
fuels will be taxed as much as gasoline, or as a tax per mile 
of service,” he continued. 

Referring to the title of his paper: “Correcting Diesel-En- 
gine Performance to Standard Atmospheric Conditions,” 
Prof. C. Fayette Taylor stated that he had no formulas yet 
for such a correction, but he believed that they could be de- 
veloped at a given fuel-air ratio ratio based on tests of many 
kinds of compression-ignition engines. 

“To show some of the variable factors in the problem and 
to give the results of research, is the purpose of the paper,” 
he announced. 

“The problem of correcting Diesel engine performance for 
atmospheric variations,” he explained, “is more difficult than 
it is for the Otto-cycle engine as Diesel engines are operated 
over a wide range of fuel-air ratios whereas, in Otto-cycle 
engines, this ratio is held practically constant.” Also he told 
how the combustion process in the Diesel engine is usually 
more sensitive than that of the Otto-cycle engine. 

Results of tests on a single-cylinder sleeve-valve compres- 
sion-ignition engine to determine the effects of variations in 
inlet pressure and temperature, reported by Professor Taylor, 
led him to conclude that the effect of a given change in 
atmospheric pressure or temperature on engine power is 
small with a low fuel-air ratio and increases as the fuel-air 
ratio increases. Finally, Professor Taylor concluded, the 
performance varies similar to an Otto-cycle engine at a con- 
stant fuel-air ratio. 

“Why not determine correction factors from available air 
rather than from engine tests?” asked O. D. Treiber, Her- 
cules Motors Co. In reply, Professor Taylor asked if the 
weight of the available air was known, and was it the same 
with density? Even with its errors, he believed the engine 
test method better, he concluded. 

“To show how the Diesel engine would operate at altitude 
and to compare this performance with that of the carburetor 
engine,” is the purpose of the paper: “Compression-Ignition 
Engine Performance at Altitude Conditions,” by Charles S. 
Moore and John H. Collins, Jr., National Advisory Commit- 
tee for Aeronautics, according to Mr. Moore who read it. 

“The altitude performance of both a supercharged and an 
unsupercharged compression-ignition engine would compare 
advantageously with a carburetor engine,” was the conclu- 
sion formed after study of the results of an extensive series 
of tests on a single-cylinder compression-ignition engine for 
various combinations of inlet-air temperature and pressure 
to simulate altitude conditions, reported Mr. Moore. 

“I believe that we get agreement with the data of Profes- 
sor Taylor’s paper up to a 14,000-ft. altitude,” concluded Mr. 
Moore. 

A Nominating committee was elected in a short business 
session. 


Naval Fuel Tests 


Feature Diesel Session 


IESEL fuel tests on a life-size engine and new operat- 
ing-cost data comparing Diesel and gasoline trucks 

__ Were reported in a thorough manner in the second 
Diesel Engine Session, held on Wednesday morning, at 


pong A. W. Pope, Jr., Waukesha Motor Co.., occupied the 
chair. 


“Ignition quality beggars definition and is measurable 
only through its effects, and those effects are most vital in 
full-scale engines in field service,’ contends Lieut. Com. R. 
F. Good, U. S. Navy, in his paper: “Cetane Numbers, Life 
Size.” 

Using both a standard C.F.R. knock-testing engine and a 
full-size single-cylinder test unit made from standard operat- 
ing parts of a submarine engine, he reported the results of 
4000 hr. of tests on 100 doped and undoped Diesel fuels. The 
investigation was undertaken, Lieut. Com. Good explained, 
in order that revised fuel specifications might be written so 
that “engine performance could be maintained at the high 
standard required for Naval effectiveness.” A single grade 
of fuel, available in large quantities in case of a National 
emergency, safe to handle in storage, usable in winter without 
preheating, with satisfactory performance with respect to 
starting, fuel consumption, smokeless combustion, and 
smooth running and without causing deposits, sludging, 
abrasion, or corrosion, is what we are looking for, he said. 

Referring to the departure of some of his results on the 
full-size engine from those on the C.F.R. engine, Lieut. Cora. 
Good believes that they are due to better combustion condi- 
tions in the life-size engine. “Evaluation of the ignition 
quality of Diesel fuels in service engines in the field by com- 
parison with accepted standard reference fuels is possible; 
ordinary instruments and procedures are sufficient,” he con 
cluded. 

Laboratory Engine Performance 


“Welcome confirmation of theories held by some of us and 
rejected by others was furnished by the results of Lieut. Com. 
Good’s paper,” stated Prof. P. H. Schweitzer, The Pennsyl- 
vania State College, in written discussion. “The most in- 
teresting result,” he continued, “is that the life-size engine is, 
if anything, more responsive to fuel ignition quality than is 
the laboratory engine.” On the critical side, Professor 
Schweitzer pointed out that the three requirements of low 
pour point, high cetane rating, and production at non- 
premium price are difficult to reconcile because many crudes 
that have high cetane rating also have high pour point that 
can be lowered only by expensive de-waxing; he also ques- 
tioned the accuracy of the oscillograph and pick-up employed 
in locating the ignition point. In answer, Lieut. Com. Good 
stated that he was aware of the incompatibility of some of 
the Navy specifications, but that these qualities had to be 
had as it was a military requirement beyond his control. Pour 
points will be specified, he predicted, as low as 45 deg. below 
zero. “Professor Schweitzer’s criticism of the oscillograph is 
well taken,” he added, “but we felt that errors would average 
out and that it would be accurate enough for its purpose.” 

In written discussion read by A. W. Pope, Jr., Charles S. 
Moore, National Advisory Committee for Aeronautics, dis- 
cussed indicator cards obtained on a single-cylinder test en- 
gine under various conditions. “In these cards,” he reported, 
“the entire pressure rise, if any, is quite a smooth curve and 
does not contain the well-defined burning period measured by 
Lieut. Com. Good, unless the whole pressure rise is con- 
sidered.” This difference, Lieut. Com. Good answered, is 
due to the difference in the two engine characteristics. 

Although recognizing the value of Lieut. Com. Good’s re- 
search, C. C. Moore, Jr., Union Oil Co. of Calif., “could not 
subscribe wholeheartedly to his major theses.” His disagree- 
ment was chiefly with Lieut. Com. Good’s conception of 
ignition quality and with his method of locating the ignition 
point and determining the explosion-pressure rise. His writ- 
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ten discussion was read by Ulric B. Bray, Union Oil Co. 
of Calif. 

Fuel dopes claimed to improve the performance obtained 
with ethyl nitrate because of better startability were discussed 
by E. V. Beraslavsky, consulting engineer. In concluding his 
discussion, he pointed out the large gains that can be ob- 
tained in performance with the relatively small increases in 
cetane number, as can be obtained with dopes. 

After expressing the appreciation of the C.F.R. Group to 
Lieut. Com. Good for his correlation work with the C.F.R. 
engine, T. B. Rendel, Shell Petroleum Corp., pointed out that 
many engines have a maximum cetane requirement in addi- 
tion to the minimum cetane requirement discussed. 

By means of oscillograms, R. Stansfield, Anglo-Iranian Oil 
Co., demonstrated that too much dependence on maximum 
pressure indications may lead one astray. Oscillograms show- 
ing engine strains indicated 30 per cent higher strains in one 
engine than another, whereas maximum pressures of the 
two engines appeared to be about equal. 

“Undoubtedly yes, under favorable operating conditions,” 
is the answer of B. B. Bachman, Autocar Co., to the oft- 
repeated question: “Can Diesel equipment be operated more 
economically than gasoline equipment?” as stated in his 
paper: “Diesel Engines in Trucks.” But as such results do 
not always follow, he continued, our purpose is to find out 
why there should be such differences. 

Of the units on which the paper gives cost data, Mr. Bach. 
man reported that those in operation on the West Coast have 
shown the most favorable results in low operating costs. As 
to the reasons for these results, he suggests that on the West 
Coast there are fewer restrictions of size and weight, hauls 
are longer, the differential between the cost of fuel oil and 
gasoline is greater, and the fuel oil obtained on the Coast 
seems to be more satisfactory. Possibly also, the highly 
touted climate of the Coast may be a factor, he added. 

“Before the normal expected life of Diesel trucks can be 
determined, more experience is needed,’ Mr. Bachman be- 
lieves, stating that none of the trucks studied had been run 
over 100,000 miles. 

Mr. Bachman concludes that Diesel trucks weigh more 
and cost more than gasoline trucks, that their maintenance 
cost is greater, that their fuel consumption is 50 per cent 
lower, and that Diesel fuels cost less depending on the sec- 
tion of the country and taxation. 

Complimenting Mr. Bachman on his penetration and cau- 
tion, Merrill C. Horine, Mack Trucks, Inc., in written dis- 
cussion, deduced that “the definiteness of conclusions of 
other speakers seems to be in inverse ratio to the amount of 
information upon which they were based.” In addition he 
pointed out the need for mileage experience beyond 250,000 
miles so that a “narrow twilight zone” may be located above 
which the Diesel must reign supreme, and below which it 
can have no place. 

Although a native Californian, J. R. MacGregor, Standard 
Oil Co. of Calif., took issue with Mr. Bachman’s suggestion 
that the West Coast climate is a favorable operating factor. 
Transport routes take the trucks over scorching deserts and 
valleys, then over mountains where the temperature may be 
40 deg. below zero; the trucks must encounter dust, ice, and 
snow, he explained. 

To conclude the session, A. W. Pope, Jr., suggested that 
Diesel maintenance costs might be higher if the engine manu- 
facturer were not helping to pay the bill. Then, taking the 
other side, he predicted that Diesel maintenance costs would 
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be lower than those of gasoline trucks when they are per- 
fected more. Discussing the possibility of taxing Diesel fuels 
on a ton-mile basis, Mr. Pope felt that such a tax should be 
discouraged as retarding efficiency and progress. 


New Gust-Loading Data 


Stir Aircrafters 
[ 'Neiooal aa data on gust loading just released by the 


National Advisory Committee for Aeronautics, the latest 

technique on aluminum-alloy welding, and a survey of 
future trans-oceanic transportation were the varied com- 
ponents of a stirring Aircraft Session held on Thursday after- 
noon. Mac Short, Stearman Aircraft Co., was chairman. 

“The present design assumption of a sharp-edged gust as ap- 
plied according to the laws of steady flow should perhaps be 
modified to allow properly for the effect of the gust gradient, 
as the important gusts encountered by airplanes under normal 
transport-operating conditions do not have very sharp gradi- 
ents,” concludes Richard V. Rhode, National Advisory Com- 
mittee for Aeronautics, in his paper: “Gust Loads on Air- 
planes.” The result of this modification would be to reduce 
the gust-load requirements on small, lightly loaded airplanes 
and to increase them on large, heavily loaded airplanes with- 
out affecting the specified loads for the “average” transport 
types currently used in this country, he continued. 

“Severe thunderstorms or line squalls should be avoided by 
operators,” he advised, “as it is impracticable to design for 
the severe gusts to be encountered in them.” 

Such conclusions, he reported, are the results of 3,800,000 
miles of flying experience on land transports and flying boats 
equipped with “V-G recorders” or accelerometers that indi- 
cate the maximum accelerations on a smoked glass. These 
cperations covered a territory embracing North America, 
South America, and the Philippine Islands, he explained. 


E. P. Warner Discusses 


Edward P. Warner, consulting engineer, discussed the paper 
implicated at some length. Mr. Rhode had largely eliminated, 
he pointed out, a discrepancy appearing in the past to exist 
between meteorological data and the rules adopted for gust- 
load conditions. Between the 30 ft. per sec. specified by the 
Department of Commerce or the 47 ft. per sec. that was the 
highest gust that a V-G recorder had ever indicated, and the 
110 ft. per sec. that the Weather Bureau reported as having 
been deduced from the characteristics of certain storms, there 
lay a gulf disturbingly wide. Now that Mr. Rhode had shown 
that the effective velocity of a very intense gust was likely to 
be but half its true velocity, the 47 ft. per sec. became 94, 
and the gap remaining between that figure and 11o ft. was 
no longer wide enough to worry about. 

That transport airplanes designed for standard structure 
conditions had been able on occasion to sustain such severe 
gust exposures without any sign of structural damage was 
most encouraging, Mr. Warner continued. It enabled us to 
regard the future with full confidence under substantially the 
present type of structural requirement. Undoubtedly in the 
most severe conditions a draft was made upon those hidden 
reserves of strength which were normally to be present, but 
which no analyst could introduce into his computations. The 
typical gust applied its load in a second or thereabouts, Mr. 
Warner said, and threw it off after an exposure of that same 
order. And undoubtedly a structure under those conditions 
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would actually carry considerably more load than had been 
calculated for. 

Mr. Warner further suggested that an off-set for the in- 
creased gust-loads, to which Mr. Rhode found large airplanes 
inherently subject, might be discovered if we could secure 
more information regarding the dimensions of the typical 
gust. It seemed quite possible that the transverse dimen- 
sions of the area of maximum intensity might normally be 
small compared with the span of a large airplane, just as the 
normal length of an oceanic wave was known to be small 
when compared with the dimensions of a large vessel. The 
entire structure might not then be subject to maximum load 
al any given instance and some of the curves shown by Mr. 
Rhode on past experience indicated that the longitudinal 
dimension of the gust through which airplanes had flown had 
not in fact been very extended. 

Mr. Rhode agreed that the dimensions were likely to be 
small but thought them hardly small enough to be less than 
the span of the largest airplanes now in service. He thought 
a 200-ft. diameter of maximum intensity quite likely; and 
agreed that the duration of gusts and the rate of entry was 
fortunately quick enough to increase the effective strength of 
the structure considerably while, on the other hand, it was 
slow enough to avoid that dynamic over-stressing concerning 
which airplane designers had often worried. 

Ralph H. Upson, consulting aeronautical engineer, in- 
troduced the airship into the discussion and pointed out that 
it behaved like a very heavy load airplane and that the actual 
load factors imposed on it by gusts were correspondingly low. 


Welding Aluminum Alloys 


“The smooth outside surface that is obtained with spot- 
welded joints lowers the drag forces on airplanes as com- 
pared to similar riveted joints,’ pointed out G. O. Hogiund, 
Aluminum Co. of America, in his paper: “Spotwelding and 
Seamwelding the Aluminum Alloys.” (Mr. Hoglund’s paper 
is printed in full beginning on page 57 of the Transactions 
Section of this issue.) 

Prof. F. K. Teichmann, of the Daniel Guggenheim School 
of Aeronautics, New York University, in written discussion, 
was optimistic regarding the prospects of spotwelding in pre 
cise structure in combination with a limited amount of rivet- 
ing. He found particular reasons for optimism in German ex- 
perience. It was not in the actual layer between the two sheets 
brought in contact, but in the absence of anything analogous 
te a rivet head that he thought spotwelding’s critical property 
to lie. The absence of a head caused a little weakness in shear; 
and much more in tension; but even rivets were not good 
enough in tension for structures to be properly designed to 
make any joint bear that type of stress. The application of 
spotwelding to very large assemblies presented a large prob- 
lem which, Prof. Teichmann says, is likely to limit its use at 
least to some time later. 

Edward P. Warner sought the speaker’s own opinion re- 
garding the prospects of spotwelding in primary structure. 
He also wanted to know whether or not there were any par- 
ticular alloys with which spotwelding was less satisfactory 
than with others: and whether or not in so-called “seam” 
or intermittent spotwelding, any trouble originated from 
overlapping of the spots. Other students of the same testing 
had decided that the spots contaminated one another when 
made in direct succession in close contact, and that seam- 
welding should be done by skipping about to leave sub- 
stantial open spaces between spots made in direct succession 


and then fill in the gaps later. Mr. Warner also asked re- 
garding the importance of very close timing on which there 
seemed to have been a conflict of opinion. 

Mr. Hoglund’s answer to all these questions was that spot- 
welding is not, in his opinion, quite reliable enough to be 
used in primary structure, but that the design data are so 
far insufficient. It is further testing rather than further 
metallurgical improvement that is required in that connec- 
tion. It is by no means sufficient simply to put in welds in 
place of rivets whether on a one-for-one basis, or have sev- 
eral welds replacing each rivet. The designs must be fun- 
damentally re-studied. 

He considered spotwelding quite feasible with all the com- 
monly used high strength alloys. There would be no trouble 
from the overlapping of spots, and the idea that skipping 
about was necessary, seemed to be an illusion. Mr. Hoglund 
thought the very close control of timing most important in 
metals where it would affect corrosion resistance. In the 
right alloy, where that probably would not arise, a variation 
of plus or minus of 50 per cent in the welding time is permis- 
sible, except in the special case of seamwelding where the 
control must be very close. In seamwelding it proved best 
to have the current on one-third of the time and off for two- 
thirds with the rotors feeding constantly. 

John R. Cautley, of the Bendix Products Corp., who has 
been spotwelding the primary parts of wheels for some time, 
said he had experienced no trouble whatever. He had found 
timing control important but voltage control a good deal 
more so. Careful cleaning of the structure is most important 
of all. Anodic treatment was found to show up difficulties 
in the welds more than anything else, and where anodic 
treatment is used, Mr. Cautley has no fear of bad welds slip- 
ping through. As an example of the extent to which the 
technique was being currently used, he mentioned that the 
standard Bendix Pilot Seat contained 475 spotwelds. 


Flying the Ocean 


“Conquest of the North Atlantic — the most active oceanic 
trade route in the world — is the next step in the development 
of ocean air transport,” predicted L. C. McCarty, Jr., Glenn 
L. Martin Co., introducing his paper: “Ocean Air Transport.” 
In reaching out for this new field of flying-boat transport 
service, Mr. McCarty stated that the technical problems in- 
volved were complicated by delicate international, political 
and economic obstacles. For the next few years, however, he 
felt that the principal airway to Europe will follow the 
Southern Route. 

Speeds up to 325 m.p.h. were looked for in the near future 
by Mr. McCarty to prevent serious losses and delays when 
operating against headwinds. As size increases, he predicted 
landings at higher speeds with lower loads on the structure 
and less discomfort. On a four-engined ship the chances 
of a forced landing are 1 in 100,000, he stated, discussing 
safety. Slides and motion pictures illustrating the China 
Clipper in construction and in flight were shown by Mr. 
McCarty to conclude the paper. 

A. H. Kipfer, of American Air Lines, wanted to know 
what happened when driftwood was hit at 100 m.p.h. with 
large boats. Mr. McCarty thinks the best answer to that is 
not to hit the driftwood by keeping the regular landing 
places carefully swept and by having no forced landings else- 
where; it should be quite practicable with really large boats. 

The airship’s defenders flew to the rescue of their favorite 

(Continued on page 64) 
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Says Cost of Airplane Engines Lower 
Despite Demands for Better Products 


@ Metropolitan 

Airplane engines have shown a rapid de- 
crease in cost during the past 10 years in spite 
of demands for higher manufacturing stand- 
ards and closer tolerances, Henry C. Hill, senior 
engineer, Wright Aeronautical Corp., told the 
Metropolitan Section Jan. 18. Using the Cyclone 
engine as an example of the development of 
aircraft engines for military and civil use be- 
cause of the availability of design, manufactur- 
ing and operation data, he said that many 
trends shown by this engine are representative 
of other transport powerplants. 

Horsepower of this unit, which when first 
introduced in 1925 was 400 hp., had doubled 
by 1935 and is now nearly tripled. There were 
two increases in piston displacement during its 
early development, but since 1929 the bore 
has remained 6% in., and the stroke 6% in., 
with a total displacement of 1823 cu. in. He 
also pointed out that the horsepower curve has 
tended to show an even sharper rise in recent 
years. The pound-per-horsepower curve shows 
a downward trend, as does the specific fuel 
consumption curve in spite of the high and 
steadily increasing brake mean effective pres- 
sure, he added. 

In 1928 both the frontal area and the weight 
would have been approximately double that 
of today’s design to produce 1000 hp., and no 
airline would today be interested in attempting 
to do business with such a powerplant, he ven- 
tured. 

Specific output, Mr. Hill said, had been 
achieved by engine designers largely by in- 
creased supercharging; increased volumetric et- 
ficiency and miscellaneous factors; increased 
engine speed, and greater compression ratios. 

“It is an established fact that the super- 
charger cannot be used as a ‘cure all’ to cover 
up deficiencies in the engine,” he said. “On 
the contrary, it is only by developing the en 
gine itself to its highest possible efficiency that 
the benefits of supercharging can be fully 
realized. 

“Improvement in fuel knock rating has been 
an important contributing factor in these in- 
creases in engine output,” he continued. 

Mr. Hill went on to say that detail refine- 
ment of practically every part of the engine 
has been made, revealing that 84 designs of 
cylinders were built and tested to bring about 
the five stages of cylinder development in the 
Cyclone. 

‘A. V. D. Willgoos, chief engineer, Pratt & 
Whitney Aircraft division, United Aircraft 
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Corp., East Hartford, described in detail the 
Twin Wasp SB3G engines, installed in the 
Douglas DC3 transport airplanes for the United 
Air Lines. Charles Froesch, North American 
Aviation, Inc., was introduced by Chairman T. 
C. Smith of the Section as meeting chairman. 
More than 200 members and guests were 
present. 


Speedy Action Toward 
Uniform Trailer Hitch 


Unanimous approval of proposals to be used 
as the basis for a standard on_ tourist-trailer 
couplings or hitches, marked action at the first 
meeting of a committee appointed under the 
Passenger Car Division of the SAE Standards 
Committee, held last month in Detroit. These 
proposals apply to couplings for utility trailers 
as well as trailers for touring purposes and, 
will be circularized to the automobile and 
trailer manufacturers for acceptance. As agreed 
upon by the committee the proposals are: 

1. Unless the rear bumper of the towing 
car is designed to carry the coupling unit, the 
coupling unit shall not be attached to the 
bumper —it shall not be located outside of the 
bumper —and it shall allow a minimum clear- 
ance of 3 in. between the bumper bar and the 
unit. 

2. From the safety point of view, the coupling 
connection to the trailer shall be above the 
bumper, not under. 

3. There shall be two standard coupling 
sizes, No. 1 for gross loads on the coupling 
up to and including 5000 lb., and No. 2 for 
gross loads over 5000 lb. 

4. There shall be a standard minimum 
strength test for couplings as follows: longi- 
tudinal tension and compression of 15,000 Ib.: 
vertical tension and compression of 7000 )b., 
and transverse thrust of 7000 lb. for the No. 1 
size coupling and twice these values, respec- 
tively, for the No. 2 coupling. 

It was agreed that the dimensional part of 
the proposed standard should give only the 
bracket or mounting platform on the towing 
car to which the coupling unit would be 
attached. This platform for each car model 
would be designed or provided for by the car 
manufacturer, while the trailer manufacturer 
would furnish the coupling unit, including the 
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ball that would fit into the standard platform 
The following are proposed tentatively 


The upper surface of the platform shall 
be at least 18 in. and not over 20 in. from 
the ground with the car half loaded and 
before connecting the trailer. 

2. The coupling platform shall be horizontal 
and shall be steel plate, % in. thick plus % 
in., minus zero. 


3. The drilled hole in the platform shall b 
4% in., 7% mM. or I diameter for the No. 1 
coupling and 1, 1% in. or 1% in. for the 
No. 2 coupling, the tolerance on the hole 
diameter to be plus 0.002 1n., minus 0.000 in. 
(A single correct hole diameter for each size 


coupling will be worked out by the committee 
on the basis of the minimum strength require- 
ments. ) 

The tentative 
circularized to the automobile and 
dustries for study and constructive 
These will be reviewed by the committee in 
preparation for issuing final recommendations 
by regular SAE standards procedure. 

Those who attended the 
Herreshoff, 
General Motors; P. 
Jandus, General 
the automotive 


being 
trailer in- 
suggestions. 


foregoing proposals are 


meeting were A. G. 
Chrysler, chairman; Louis Thoms, 
A. Weyl, Ford, and H. §S 
Spring Bumper, representing 


industry; and Clyde Beattie, 


Silver Dome; C. W. Schelm, Schelbro; E. C 
Swift, Saginaw Plating, and W. V. Thelander, 
Silver Dome, representing the trailer industry 


R. S. Burnett, Standards Manager, SAE; Donald 
secretary, SAE Engineering Relations 

and Jack Weed, Tratlei 
attended 


Blanchard, 
Committee, editor, 


Trade News, also 


Declares Research 


Is Road to Progress 
@ Chicago 


How far off is the perfect car? Today en 
gineers ask, “Are we approaching perfection 
in engine performance? Will the problem ot 
‘ficient fuel combustion be fully 
And how can we know perfection in 
developments when it does arrive? 


mastered ? 
thes« 


These questions and scores of others 
answered in terms of research methods and 
testing equipment by T. A. Boyd of the Gen- 
eral Motors Corp., research laboratories sec- 
tion, before a gathering of 129 members and 
guests at the Jan. 5 meeting of the Chicago 
Section. Back in 1910, he said, one car maker 
advertised his product as “the perfect car’; yet 


were 


measured by today’s automotive standards how 
imperfect was his product. Progress is rela- 
tive even in the fast-moving automotive field, 


he declared 

Researcher Boyd, who has spent no less than 
18 years associated with Charles F. Kettering in 
automotive research activities, presented by 
pictorial slides and descriptive phrases a color- 
ful tabloid review of the step-by-step evolution 
in self-moving road carriages. He traced the 
rudiments of automotive design as they de- 
veloped from the early cumbersome carriages 
of the 18th century down to the first crude ex- 
amples of highway vehicles propelled by the 
first practical internal-combustion engines. Mr. 
soyd revealed that the principles customarily 
with the era of modern motor car 
engineering design had their elementary 
counterparts in the early types of horseless car- 
riages. He remarked further that inventive 
genius, aided by the development of new metal- 
lurgical materials, fashioned these embryonic 
automotive elements into a practical motor car, 
which, with the magic hand of research meth- 
ods and testing appliances had been  trans- 


issociated 


and 
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smooth-working, efficient and 
today. 


advance in car 


tormed into the 
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search n 
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de pe nds today, mort 


developed laboratory reé 


improved appliances for 


testing and analyzing materials, fuel combus 
tion and engine performance. Linked with 
scientific testing of new vehicles in large mod 


ern pointed out 
achieved in 
and 


proving 


proving grounds, Mr. Boyd 
that continued refinements will be 
automotive design, construction 
standards. Car tests on GMC 


now total 8&,000,00¢ 


safety 
grounds 


miles vearly, and since 


1925 ¢ 
miles, 


As typical of laboratory 


the stv 


sMC cars 
the speaker 


idy of fuel 


projected on. the 


have 


rolled up 
stated. 

methods 
combustion, Mr. 


screen, a slow speec 


devoted t& 


Boyd had 


1 motion 


picture taken of the interior of a cylinder cham 
ber with the engine operating at 900 r.p.m 
showing the fuel explosion and action of gas 
when firing. This film is part of the study 
instituted by Mr. Kettering “to get the fact 
on fuel combustion if it takes his life-time 

William A. Sears, chairman of the Com 
mittee on Student Activity for the Chicago 
Section, introduced Speaker Boyd 
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Explains Laboratory 


Tests on Lubricants 


@ No. California 


Methods of bridging the gap between the 
chemist’s test tube and the consumer of auto- 
motive greases were explained to 71 members 
and guests of the Northern California Section 
by J. A. Edgar, manager of the motor labora- 
tory, Shell Oil Co., Martinez refinery, on Jan. 
12. Laboratory tests, he said, have been de- 
vised which permit comparison of service char- 
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economically and precisely than by road tests. 
The latter, he added, cannot be eliminated be- 
cause they give the final answer. 

Considering first the lubrication of spring 
shackles and other general chassis points at 
which pressure-gun lubricants are used, Mr. 
Edgar showed slides to illustrate the apparatus 
used to observe leakage characteristics of 
various greases as well as the effect of moisture 
on their performance. Besides these character- 
istics it is also necessary to determine the ease 
with which the lubricant can be supplied with 
standard types of greasing equipment, and its 





acteristics of greases to be made more rapidly, ability to lubricate for reasonably long periods 
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Titeflex for twenty years has been satisfactorily used for fuel lines by 
all Manufacturers of Automobiles, Trucks, Tractors, Buses, Aeroplanes 


and Motor Boats. 
* * * 


Titeflex is all-metal. No rubber or composition is used to make the | 
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absorbed directly in the metal wall, which eliminates the use of a | 
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* o | 
Titeflex is now used extensively in Industry as fuel lines on gasoline and | 
diesel driven motors, lubrication and pressure lines for machine tool | 
equipment, exhaust tubing, and conduit for low pressure applications. 
Radio shielding for low and high tension lines, and steam, water and 
air lines in manufacturing processes. We are experts in flexible tubing 
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recommendations for any application. 
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of time without undue wear, he said. The 
almost universal use of screw shackles on pas- 
senger cars has made shackle lubrication less 
difficult, he added, stating further that it also 
makes the life of the lubricant longer. He 
explained that there is no definite correlation 
between retention of the grease and the viscosity 
of the oil used in the grease. Operation in the 
presence of moisture shows small difference 
between aluminum and calcium soap greases, 
he added. 

Mr. Edgar spoke next on the question of 
universal-joint lubrication, explaining that the 
location of thrust surfaces, the location of 
grease seals and the type of grease seals used 
have a marked effect on the lubrication and 
the lubricant retention ability of the joint. He 
reported that his findings indicate that a high 
quality fibrous grease, sufficiently fluid and with 
the proper kind of oil to permit proper feed- 
ing to the surfaces will give better overall 
lubrication of needle bearing joints than will 
oil, because grease has better retention 
erties. 

Speaking on wheel bearing lubrication he 
stressed the effect of improper bearing adjust- 
ment on the performance of the lubricant. 
Final adjustment, he said, should only be done 
by skilled mechanics as improper adjustment is 
apt to place loads of great magnitude on the 
bearings. 

The practice of placing the 
housing adjacent to the exhaust pipes, as is 
done in some cars, introduces the problem of 
having a steering-gear lubricant which will not 
leak unduly at high temperatures and which 
will not cause high drag at very low tempera- 
tures, he remarked. Present construction of 
steering-gear housings, he added, makes sea- 
sonal change of the lubricant impossible; 
hence an all-season grease must be used. 

The apparatus used in testing the various 
lubricants, Mr. Edgar explained, weeds out those 
products which give good promise from labora- 
tory, chemical and physical 
which are inferior in service. Those lubricants 
surviving the tests are further tested on the 
road, he explained, where they are subjected to 
a large number of uncontrollable variables in 
the great number of miles which must be run 
in different cars before correct conclusions can 
be drawn. 


prop- 


steering -geal 


standpoints, but 


Standards Committee 
Acts on 40 Subjects 


Reports on 40 subjects were brought before 
the Standards Committee by 12 of its 20 di- 
visions when it met in Detroit during Annual 
Meeting week, reflecting the increased stand- 
ards activity of the the Society during the past 
year. Most of the reports had to do with re- 
visions or extensions of present standards to 
bring them up to date, and were passed upon 
by the Standards Committee and adopted by 
the Council. 

Prominent among the revisions were a num- 
ber of aircraft standards for commercial use 
that are related to the Army-Navy Standards 
of the United States military services. Revised 
standards for general automotive application 
include important specifications for automobile 
lighting equipment, considered a marked im- 
provement over those superseded. 

New standards adopted include dimensional 
standards for insert valve seats, and_ tractor 
magneto-flange mounting; test specifications for 
emergency electric lanterns for display by trucks 
and buses disabled on the road; specifications 
for clearance, marker and identification lamps; 
and a code for the inspection and adjustment 
of motor-vehicle headlighting equipment. 

A new tractor testing code was reported by 
the Tractor and Equipment Division that has 


| 
| 








also been approved and adopted by the Ameri- 
can Society of Agricultural Engineers. The 
Standards Committee and Council also approved 
a Sectional Committee report on self-holding 
machine tapers for final approval as an Amer- 
ican Standard under American Standards Asso- 
ciation procedure. Cancellation of two current 
SAE Standards (Wire Loops and Ferrules fo 
Aircraft and Poppet Valves, page 218 and 11 
respectively, 1936 SAE Hanppook), was ap- 
proved. 

All of the new and revised specifications 
adopted will appear in the 1937 edition of the 
SAE Hanpsook, now in the course of prepara- 
tion, which will include all current SAE Stand- 
ards and Recommended Practices. 

The General Standards Committee Mecting 
was attended by Chairman C. W. Spicer, and 
Division Chairman: Robert Insley, Harte Cooke, 
L. E. Lighton, E. W. Upham, M. C. Horine, 
W. C. Keys, G. L. McCain, G. W. Curtis; 
Lighting Division Vice-Chairman R. E. Carl- 
son for Chairman C. A. Michel, and Standards 
Manager R. S. Burnett. 


Summer Meeting Trip 


Student Contest Prize 
@ Metropolitan 

Engineering students in and about New 
York are sharpening their pencils, preparing to 
enter the student-paper contest which is_be- 
ing sponsored by the Metropolitan Section. 
The winner of the first prize will have the 
option of attending the Summer Meeting of 
the Society at White Sulphur Springs, West 
Va., with all expenses paid, or $50 in cash. 
Second and third prize winners will receive 
$25 and $10 respectively. 

Any subject pertaining to automotive engi- 
neering may be chosen by the contestants. 
Papers may have between 2000 and 5000 
words. Students entering the contest must 
register their subjects before Feb. 17, and 
submit their papers prior to March 24. Any 
registered engineering student in the New 
York metropolitan area may enter. Further 
information and official entry blanks may be 
obtained from the office of the Metropolitan 
Section, 29 West 39th St., New York City. 

Hugh S. Cameron, Met Section Student Ac- 
tivity vice-chairman, announces that awards 
will be made to the prize winners at a student 
meeting of the Section to be held early in May. 


Aircraft School Head 
Speaks Before Students 


@N.Y.U. 

C. S. Jones, president of the Casey Jones 
School of Aeronautics, gave an informal talk 
before 33 members and guests of the Student 
Branch at New York University, Dec. 17. He 
told of progress in blind flying and gave many 
personal experiences. Mr. Jones likewise an- 
swered a number of questions put to him by 
the students. 

The Student Branch received the following 
bouquet from James R. Moody who conducts 
“The Slide Rule” column in the Heights News, 
N.Y.U.’s newspaper, “No other engineering 
society on the campus has sponsored such con- 
sistently interesting meetings in the past year 
or two as has the SAE.” 


Standardized Place for 
Engine-Chassis Numbers? 


If an auxiliary plate carrying both engine 
and chassis numbers were placed in a standard- 
ized location on every car built, recovery of 
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stolen cars would be much facilitated and 
European travel by Americans made less 
troublesome a good many members of the 
Gasoline Engine Division of the Standards 
Committee believe. The subject came up again 
at a recent mecting because the Automobile 
Manufacturers Association had made an in- 
quiry about it. 

Since such standardization gives little prom- 
ise of meaning much unless used on practically 
every vehicle built, the committee is question- 
nairing each individual manufacturer of cars 
and engines to determine the sentiment of th« 
industry as a whole as to the desirability of 
action. 





A revolutionary improvement in 


automobile door handle design 


The new YALE Flush Handle combines 
safety with attractiveness. It eliminates the 
dangers caused by conventional projecting 
type handles and also adds greatly to the 
beauty of modern streamlining. 


door. 








YALE Flush Handles are equipped with 
YALE Locks, known everywhere for their 
security. Their design and operation elimi- 
nate the annoyance of careless “locking out” 
and also provide anti-bandit protection. 


TO OPERATE—press the button in the 
handle. This releases the catch, enabling the 
operator to grasp the handle and unlatch the 
The closing of the door automatically 
returns the handle to flush position. When 
the door is operated from the inside, the 
handle remains in flush position. 


THE YALE & TOWNE MFG.CO. 


Detroit Division 12340 Cloverdale Ave. 
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Closed Meeting Held 
On Truck Developments 


@ Oregon 

Interesting and valuable information dealing 
with “New Truck Developments,” was pre- 
sented at the Oregon Section’s Jan. 15 dinner 
meeting, called to order by chairman M. E. 
Vande Water and 
public. 

Members who participated were O. E. 
Dagner, R. S. Rose and R. W. Mann. Mr. 
Dagner spoke on White and Indiana trucks, 
and also discussed the industry as a whole 


“closed” to the general 
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and its problems. Having just returned from 
an eastern trip he was able to give a first- 
hand description of the labor problems con- 
fronting the industry. He also listed some of 
the more interesting mechanical improvements 
that came to his attention. 

Mr. Rose gave a talk on GMC trucks and 
illustrated his remarks with a moving picture 
on the brake equipment of these trucks. Mr. 
Mann talked about the developments being 
made in the truck equipment field, and in- 
cluded many different phases such as equip- 
ment for logging, road construction and truck 
hauling. He, also, had just returned from the 
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east. He described what was new at 
of the plants he visited in Detroit. 

Among those who took an active part in 
discussions were J. P. Seghers and G. P. Texada. 
More problems were submitted for the ‘“‘ques- 
tion box.”” They were delegated to members 
for answering next month. A telegram was 
read from J. Verne Savage, the Section’s dele- 
gate to the SAE Annual Meeting in Detroit, 
who declared it to be a big success. 

About 25 members attended. 


some 


Phil Cogswell ts the new Oregon Section 
field editor. He is filling the vacancy left by 



















































































@ In the entire history of the automobile industry, more than 1100 
different makes of motor cars have been offered to the public. 
Today, of these more than 1100, only thirty survive. 


@ The Spicer Manufacturing Corporation had its beginning in the 
very earliest days of the automotive industry. We have served 
many different automobile manufacturers, and today we are serv- 


ing the thirty who still carry on. 


@ The oldest name In universal joints, is Spicer . 


@ The oldest name in transmissions, is Brown-Lipe. 


@ The oldest name in frames, is Parish. 


@ The oldest name in axles, is Salisbury. 


@ The Spicer Manufacturing Corporation is naturally proud of its 
long and successful record, because the establishment of such a 
record is evidence of quality in manufacturing, integrity of purpose, 
soundness of policy, and progressive engineering to keep pace with 
the automotive industry through its many years of advancement. 


Spicer Manufacturing Corporation 
Toledo - Ohio 


BROWN-LIPE SALISBURY 
CLUTCHES and FRONT and REAR 
TRANSMISSIONS AXLES 


SPICER PARISH 
UNIVERSAL FRAMES 
JOINTS READING, PA. 
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Sid Hammond who has been 


transferred to 
Seattle by his company—see item in “What 


Members are Doing’ section, page 26. 


Stout Talks of Future 


Before Joint Meeting 


@ Dayton 

Meeting with the Engineers Club of Dayton, 
Jan. 18, the Dayton Section heard William B 
Stout, president of Stout Engineering Labora 
tories and a past-president of the SAE, talk 
on the past, present and future of automobiles, 
airplanes and housing. More than 350 attended. 


Describes New Method 


Of Surface Hardening 
@ Philadelphia 


“The growth of intercity bus and truck ser- 
vice is in a way a measure of the development 
of the heavy duty engine and especially of the 
crankshaft,” said W. E. Benninghoff, The Ohio 
Crankshaft Co., in presenting his paper on Tocco 
hardening, developed by his company, before 
45 members and the Philadelphia 
Section, Jan. 20. 

He told of past efforts to produce wear-re- 
sistant bearing surfaces of crankshafts with 
a surface hardness which would withstand 
wear and abrasion without being subject to 
flaking or spalling, by carburizing, nitriding 
and other methods. All of these, he said, 
were found wanting in one particular or an- 
other. The Tocco process he said, meets these 
requirements and gives control of depth, width 
and location of the hardened area, absolut 
uniformity of hardening from bearing to bear- 
ing and crankshaft to crankshaft. He added 
that it also has a short time cycle to meet 
production requirements and is not expensive 

He briefly described the Tocco process as 
follows: “High frequency current of 2000 cycles 
is passed through an inductor block which sur- 
rounds but does not touch the bearing to be 
hardened. This high frequency current pro- 
duces a very strong magnetic field which cuts 
the bearing surface through a small air gap, 
and induces eddy currents in the bearing su 
face. The magnetic field also creates hysteresis 
losses in the bearing surface. The combined 
eddy current and hysteresis losses, therefore, 
cause heat to be generated in the surface of the 
steel itself. The inductor blocks remain cold.” 

He further explained that due to the inherent 
reaction of the steel as its temperature rises, 
the heating effect decreases as the critical point 
of the steel is approached and consequently 
the steel is not overheated. 

Mr. Benninghoff continued giving a more de 
tailed description of the process and also re- 
porting results showing that the life of crank 
shafts so treated to be materially longer than 
other shafts. 

He was introduced by Adolph Gelpke, chief 
engineer, Autocar Co., who presided at the 
meeting. 


guests of 


European Body Studies 
SAE Steel Standards 


SAE steel specifications are being considered 
by the Bureau Internationale de Normalisation 
de l’Automobile (Paris) which intends to 
establish in Europe general specifications for 
steels. Through the medium of the American 
Standards Association which represents the 
United States on the International Standards 
Association, the SAE Standards Department has 
supplied data outlining the extensive use of 
SAE Steels in the automotive industry, allied 


industries and other mechanical industries. 
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SAE Meetings Calendar 


Summer Meeting 
May 4-9 
White Sulphur Springs. W. Va. 
Tractor Meeting 
April 21-23 
Pere Marquette Hotel 
Peoria, Ill. 


Aeronautic Meeting 


March 11-12 
Washington, D. C. 


Baltimore—Feb. 4 


Longfellow Hotel: dinner 6:30 P. M. Metallic 
Wear — Paul S. Lane. 


Buffalo—Feb. 9 


Hotel Statler; dinner 
Hypoid Gear Lubricants. 


6:30 P. M.— Subject 


Canadian—Feb. 17 


Royal York Hotel, Toronto; dinner 6:30 P. M 
Spring Design -F. P. Zimmerli, chief engineer, 
Jarnes, Gibson, Raymond, Inc. 


Chicago—Feb. 2 


Hamilton Club: dinner 6:30 P. M 


Cleveland—Feb. 8 
Cleveland Club: dinner 

Engine Drivers —Carl D. 

engineer, Spicer Mfg. Corp. 


Rear 


executive 


6:30 P. M. 
Peterson, 


Dayton—Feb. 18 

Engineers Club: dinner 6:30 P. M. Ex 
treme-Pre Lubricants — Harry R. Woll, 
Research Laboratories, General Motors Corp. 


SSUTC 


Detroit—Feb. 16 


Statler Hotel; dinner 6:30 P. M. Subject - 
Factors Contributing to Economy of Operation 
of Passenger Cars. 


Indiana—Feb. 11 

The Athenaeum, Indianapolis; dinner 
P. M. Safety — Burton W. Marsh, director of 
safety and traffic, Engineering Department, 
American Automobile Association. 


6:30 


Metropolitan—Feb. 8 
The Roger Smith, 4o E. 

City; dinner 6:30 P. M. 

Transmissions. 


41st St., New York 
Subject — Automatic 


Milwaukee—Feb. 5 

Milwaukee Athletic Club; dinner 6:30 P. M 
Diesel Engines in the Zephyr—and Other Rail- 
car Applications—E. F. Weber, superintendent 
of automotive equipment, Burlington Lines. 


New England—Feb. 9 


Walker Memorial, M. I. T., Cambridge, 
Mass.; dinner 6:30 P. M. Cast-Iron Crank- 
shafts and Camshafts —F. J. Walls, chief engi- 
neer, International Nickel Co. 


Northern California—Feb. 6 


Fairmont Hotel, San Francisco; dinner 6:30 
P.M. Annual Dinner and Dance. 


Oregon—Feb. 12 


Imperial Hotel, Portland; dinner 6:30 P. M. 
Report on Annual Meeting of the Society —J. 


Verne Savage, 
of Portland. 


superintendent of shops, City 


Philadelphia—Feb. 10 


Engineers Club; dinner 6:30 P. M. 


dustries. 





Automo- 
tive Transmissions and Torque Converters —P. 
M. Heldt, engineering editor, Automotive In- 


St. Louis—Feb. 18 

Jefferson Hotel, dinner 6:30 P. M. 

High-Speed Diesel Trains—A. R. Walker. 
Southern California—Feb. 19 

Mona Lisa Cafe, 3343 Wilshire Blvd., Los 
Angeles; dinner 6:30 P. M. Servicing of Diesel 
Engines According to Manufacturers’ Recom- 
mendations —-C. L. Cummins, president, Cum- 
mins Engine Co. 
Syracuse—No meeting 
Washington—Feb. 9 

Cosmos Club, Washington, D. C 


>.3 dinner 
6:30 P. M. Subject — Fuels and Lubricants. 
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So. New England Section Paper 
W ednesday, February 12, 1936 


Bridging the Gap Between Designer and Machine-Tool 
Man—Alex Taub, development engineer, Chevrolet 


Motor Co. 


"T HRoucH the broad gap that exists between the product designer 
and the machine-tool man flows the stream of production. On one 
side of the stream are manufacturing ideas; on the other, product ideas. 
New ideas on each side of the stream must be welded into digestible 
form for the production department. If this gap were bridged, many 
an idea would live that today finds its way into the ash can. 

The engineer expects from his shop progress along three distinct lines: 
voluntary reduction of tolerances; increased mobility for change; and 
a flexible viewpoint. 

Variations may dissipate 25 per cent of the built-in rigidity of the 
crankcase. Machining variations in carburetors hinder fuel economy; 
fixed-jet carburetors vary 6 per cent or more in mixture-ratio strength. 
Friction and oil consumption also are at the mercy of tolerances. 

Expensive immobile tools are the greatest obstacle to mobility for 
change. Disastrous results have followed attempts to adapt fixed-center 
equipment, such as cylinder-boring equipment with fixed heads, to new 
designs. 

The solution to bridging the gap lies with the machine-tool makers, 
in the author’s opinion. They can do it, he believes, by sending a 
good-will ambassador—an outstanding product engineer—to call on 
product designers. 


Pittsburgh Section Paper 


Tuesday, February 18 


Principal Factors in the Brake Problem of High-Speed 
Diesel Trains as Related to Automotive Practice— 
Joseph C. McCune, assistant director of engineering, 
Westinghouse Air Brake Co. 


‘Tz problem of braking Diesel trains at high speeds is similar to 
that of automobiles but greatly magnified because of greater axle load- 
ings, higher speeds, and more units. Stopping a Diesel train at 100 
m.p.h. is equivalent to stopping the same train after a fall of 333 ft. 
The energy given up per axle in a Diesel train is about eight times 
that given up per axle when braking a motorcoach. The braking prin- 
ciple, however, is the same: a retarding force is set up that resists 
rotation of the wheels. 

Rail vehicles cannot be stopped within such short distances as can 
road vehicles because of the lower coefficient of adhesion of the trains on 
rails, and because of the lower coefficient of friction of the chilled-cast- 
iron braking material used. The wheel-tread braking of rail vehicles is 
preferred over the drum braking as the same torque can be set up with 
a smaller frictional force. 

Brake rigging for rail cars is cumbersome and heavy compared with 
automotive practice as the forces to be transmitted are tremendous and 
the members must be designed on a basis of deflection rather than 
strength. 

Development of the air brake is traced from its invention by Mr. 
Westinghouse to the latest Diesel train design, including automatic safety 
functions, service applications, and emergency applications. An auto- 
matic means for reducing the shoe pressure as the speed decreases, called 
“Decelakron”, is described. 


Vol. 40, No. 2 


Washington Section Paper 
Monday, March 2 


Recent Developments in the Rubber Industry—Sidney 
M. Cadwell, director tire development, U. S. Rubber 
Products, Inc. 


HIS paper is confined to a discussion of developments and future 
requirements in tire engineering. 

Since 1906 tread mileage has been increased four times and carcass 
mileage nine times while the tire price trend has been downward. With 
a total cost per mile one fifth that of 1918, it is estimated that the total 
saving in the period from 1920 to 1935 is 28 billion dollars—equal to 
the National debt. 

Future tires will need: further improvements in mileage; better trac- 
tion and skid resistance; greater stability; quieter tread designs; greater 
freedom from vibration; and better riding comfort. 

Research has indicated that, on slippery surfaces, the tires will ride 
on a thin film of water or lubricant that must be squeezed out before 
there is resistance to skidding. Also a relatively large number of ribs 
in a tire tread increased skid resistance by reducing the distance that 
this liquid must travel to escape; these ribs act as squeegees to wipe 
off the road in resisting lateral skidding. 

With cuts or slits across such ribs, further tests showed that improve- 
ments up to 30 per cent in skid resistance, also in traction on slippery 
surfaces and in hill climbing, resulted from this design change. 


Baltimore Section Paper 
Thursday, March 5 


Some Recent Developments in Aircraft Engines—Erwin 
H. Hamilton, professor in charge of automotive engi- 
neering, New York University. 


‘THs paper compares developments in small aircraft engines of the 
manufactured and converted-automobile-engine types. Applications 
using converted Terraplane, Ford, and Plymouth automobile engines are 
discussed. 
In the first a Ford V-8 engine is mounted in a two-place all-metal 
cabin monoplane built by Campbell Aircraft Co. with a 2:1 reduction 


gear replacing the flywheel. Fuel consumption is reported at 0.5 Jb. 
per hp-hr.; engine cost is $1.17 per hp. without the reduction gear. The 
Plymouth engine is described installed in the “Plymo-coupe” built by 
Fahlin Aircraft Co. Fuel consumption is 0.648 lb. per hp-hr.; it 
weighs 5 lb. per hp. 

The 1oo-hp. Terraplane engine has operated successfully in a 300-hr. 
test when driving the propeller through V-belts. Specific fuel con- 
sumption was 0.6 lb. per hp-hr., and the engine weighs 6.77 lb. per hp. 

Small airplane engines are described of the following makes: Aeronca, 
Rover, Lambert, Popjoy, Kinner, Warner, and Ranger. These engines 
are rated at from 36 to 290 hp. with a weight per horsepower of from 
1.7 to 3.3 lb. Cost per horsepower of these engines is from $10 to 
$18.75. 

The author concludes that the use of converted automobile engines 
will further sales of smaller airplanes to individuals despite their weight, 
at least until the time that quantity production brings down the cost of 
smaller airplane engines. The aircraft powerplant of the future is 
visualized as a large evaporatively cooled compression-ignition engine 
completely enclosed in the wing and using a pusher propeller. 


Metropolitan Section Papers 
Monday, March 9 


Sales Engineering—R. H. De Mott, general sales man- 
ager, SKF Industries, Inc. 


[N this paper the author draws on 20 years’ experience in sales en- 

gineering to set forth the advantages of sales engineering to the buyer. 
He defines sales engineering as an engineering service rendered to the 
buyer that helped in the consummation of the sale; thus its activities 
may range from calculations to involved research. 

Examples are given to show how a sales engineer opened up a market 
for his products in an industry that had never used them by intensive 
study of his prospect’s machinery and problems and how another sales 
engineer hurdled the price obstacle by solving a noise production prob- 
lem in electric motors. 

In the automotive industry, despite its large research and engineering 
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departments, sales engineering help is desirable because of the many 
years of accumulated knowledge in applying its products to many 
varied industries that the supplier has to offer. 

Sales engineers are useful in checking customers’ designs, in helping 
with production problems concerning their products, in correcting dif- 
ficulties involving their products, in servicing buyers’ units in the field 
when their products are concerned, and in carrying back to their com- 
panies suggestions for needed changes or improvements in their products. 


Sales Engineering — S. Johnson, Jr., chief engineer, 
Bendix-W estinghouse Automotive Air Brake Co. 


HREE types of selling are discussed: “friendly”, “product” and “ap- 
plication”. The last type is used by the successful sales engineer who 
is the confidential adviser and consulting engineer for his customer. 

In addition to engineering education and practical engineering knowl- 
edge and experience, he must have the following requirements: practical, 
thorough knowledge of products; intimate knowledge of customers’ prob- 
lems; initiative to meet complications successfully; tact; ability to make 
permanent friends; and the ability to establish and keep the customers’ 
confidence. 

To fulfill these requirements considerable time in his company’s design 
department and shop is necessary. Work in the service department or 
experience in customer industries assists in gaining important knowledge 
of customers’ products. 

Among the fundamental principles given that can be applied to sales 
engineering is that personal contact is a large factor in controlling busi- 
nesses. Methods for successful cooperation between the sales engineer and 
his company’s engineering and commercial departments are discussed 
fully. 

In conclusion four fields of sales engineering important to the auto- 
motive industry are named: machine tools, motor-vehicle parts, motor- 
transport engineering, and service engineering. 


New England Section Paper 
Tuesday, March 10 


Building Safety and Facility into the Roadway— 
Maxwell Halsey, assistant director, Bureau for Street 
Traffic Research, Harvard University. 


OADWAYS designed and constructed to eliminate the necessity for 
enforcement of traffic regulations are described and discussed in 
this paper. 

The history of American roadways is reviewed from the “get-us-out- 
of-the-mud” stage to the present so-called “‘safer” roads. How auto- 
mobiles have outstripped the roadways in safety and facility is em- 
phasized. 

The driver, responsible for 85 per cent of accidents, must be forced 
to drive safely by building safety into the highway. 

Among elements of design set forth to bring this result are a mini- 
mum road width of 20 ft., with the four-lane highway preferred as 
safer and less congested; a surface that is not slippery when wet and 
is light in color; attracting slow trafic to outside lanes by ‘“‘dual-type” 
highways; and raised center strips or parkways. 


Detroit Section Paper 
Monday, March 16 


Trans-Atlantic Flight—Lessiter C. Milburn, vice-presi- 
dent and assistant general manager, Glenn L. Martin Co. 


HIS paper traces the development of trans-oceanic commercial avia- 
tion and the features of planes designed for this service, especially 
those of the Clippers and China Clippers. 

Over-ocean flight is now accepted by seasoned transportation leaders 
as a promising field for immediate exploitation. Since the first non-stop 
trans-Atlantic flight, 17 years have gone by waiting for airplanes that 
could carry a commercial load over ocean distances with reasonable 
reliability and give a good account of themselves when occasionally 
forced to land at sea. 

The structure of the airplane itself explains the practical development 
of ocean transport. For example, Clippers require but a fraction of the 
power that would be necessary were they built to 1925 standards. The 
monoplane principle of designing large ships, the development of 
strong aluminum alloys, and greatly increased reliability of flight are 
other contributing factors. Clippers can maintain schedules with full 
load on three of their four engines, and on two engines with moderate 
load reduction. 

Two important functions of the boat part of the ship are that it 
permits the airplane to take advantage of the universal unobstructed 
landing fields provided in bodies of water and permits the planes to 
land at sea. 

Tests on “sea-wings” or lateral stabilizers developed especially for 
ocean travel are described. Explanation of the operation of modern 
flying aids employed in trans-oceanic service concludes the paper. 


Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Full-Scale Wind-Tunnel and Flight *. ‘sts of a Fairchild-22 Air- 
plane Equipped with a Fowler Flap 

By C. H. Dearborn and H. A. Soulé. N.A.C.A. Technical Note No. 
578, August, 1936; 19 pp., 25 figs. [A-1] 


Charts for Calculating the Performance of Airplanes Having 
Constant-Speed Propellers 

By Roland J. White and Victor J. Martin. N.A.C.A. Technical Note 
No. 579, September, 1936; 12 pp., 9 figs. [A-1] 


A General Tank Test of a Model of the Hull of the British 
Singapore IIC Flying Boat 

By John R. Dawson and Starr Truscott. N.A.C.A. Technical. Note 
No. 580, September, 1936; i1 pp., 20 figs. [A-1] 


A Study of Autogiro Rotor-Blade Oscillations in the Plane of 
the Rotor Disk 


By John B. Wheatley. N.A.C.A. Technical Note No. 581, 
September, 1936; 14 pp., 10 figs. [A-1] 


The Stress Criterion of a Tension Member with Graded Flexural 
Stiffness 

By Hans W. Kaul. Translated from Luftfahrtforschung, Vol. 13, 
No. 6, June 20, 1936; Verlag von R. Oldenbourg, Miinchen und Berlin. 
N.A.C.A. Technical Memorandum No. 804, September, 1936; 19 pp., 
17 figs. [A-1] 


General Considerations on the Flow of Compressible Fluids 
By L. Prandtl. Translated from paper presented at Volta meeting in 


Italy, September 30, to October 6, 1935. N.A.C.A. Technical Memoran- 
dum No. 805, October, 1936; 25 pp., 10 figs. [A-1] 


On the Relation between the Performance and the Loudness of 
Sound of an Airscrew 


By Jidichi Obata, Sandi Kawada, Yahei Yosida, and Umeziro Yosida. 
Report No. 141 of the Aeronautical Research Institute, Tokyo Imperial 
University, July, 1936; 26 pp., illustrated. LA-1] 


Einiges uber Schalenformige Flugzeug-Bauteile 

By H. Wagner. Published in Luftfahrt-Forschung, Sept. 20, 1936, 
p. 281. [A-1] 

This entire issue of Luftfahrt-Forschung is taken up by three articles 
dealing with stresses in monocoque structures. The first deals with 
such stresses as an equilibrium problem, considering both cylindrical 
and non-cylindrical structures, and covering particularly stresses at the 
point of application and at openings. The second discusses adjacent 
stresses set up by longitudinal forces in both open and closed profiles, 
and in stiffened and unstiffened structures. Compressive force in the 
direction of the axis and shear forces about the axis, and the modifica- 
tion of the latter by longitudinal forces are analyzed in the final article. 


Les Suspension Elastique des Moteurs D’ Aviation 

By Maurice Julien. Published in Journal de la Société des Ingénieurs 
de l' Automobile, September-October, 1936. [A-1] 

After treating theoretically the questions involved in the flexible 
mounting of aircraft engines, the author describes a type of flexible 
mounting embodying these principles now installed on more than 250 
aircraft. It is said to have realized all the advantages of comfort and 
security to be expected from the vibratory isolation of aircraft engines. 
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Theorie des Flugzeugtragfliigels im Zusammendriickbaren Me- 
dium 

By L. Prandtl. Published in Luftfahrt-Forschung, October 12, 1936, 
Pp. 313. [A-r] 

When the speed of a body moving through a fluid medium ap- 
proaches that of sound, then the compressibility of the medium is of 
considerable importance. In this article is developed a theory covering 
the behavior of a wing in a compressible medium, similar to that 
developed in 1918 and 1919 for a wing in a constant-volume medium. 
A new formula is given, and the theory applied to a wing of infinite 
length moving with speed exceeding that of sound. 


Tragfliigeltheorie bei Uberschallgeschwindigkeit 

By H. Schlichting. Published in Luftfahrt-Forschung, Oct. 12, 1936, 
p. 320. [ A-1] 

On the basis of the propositions set forth by Prandtl with regard to 
wing behavior in a compressible medium, the author develops a wing 
theory for speeds superior to that of sound. In addition to wing and 
induced drag there is present at such speeds a hump resistance that is 
independent of the aspect ratio. Hump and induced drag are propor- 
tional to the square of the lift and dependent on the ratio of flight 
speed to the speed of sound. At these high speeds the lift-drag ratio is 
less favorable than in an incompressible medium. Three cases are 
dealt with in the development of the theory. 


Airplane and Engine Maintenance 

By Daniel J. Brimm and H. Edward Goggess. Published by Pitman 
Publishing Corp., New York and Chicago, 1936; 493 pp.,_illus- 
trated. [A-2] 

The authors set forth the following three purposes as those they had 
in mind in the preparation of this book: to serve as a home study 
course for the student mechanic; as an aid to the instructor and student 
in secondary schools, either public or private, training aviation me- 
chanics; and as a reference and handbook for the licensed mechanic. 


BODY 
Motor Body Blue Print Technology 


By George J. Mercer. Published by George J. Mercer, Detroit, Mich., 
1936; 140 pp., illustrations bound separately. [B-1] 

The author of Motor Body Engineering and Motor Body Designing 
Problems has, in response to a demand for initial information on blue 
print reading, brought out this book combining useful information for 
the body and die draftsman with instruction for the shop man. Mr. 
Mercer is a member of the Society and his articles and previous books 
on body designing are familiar to men in the industry. 


ENGINES 


Effect of Nozzle Design on Fuel Spray and Flame Formation in 
a High-Speed Compression-Ignition Engine 

By A. M. Rothrock and C. D. Waldron. N.A.C.A. Report No. 561, 
1936; 12 pp., illustrated. [E-1] 


Details of the Construction and Production of Fuel Pumps and 
Fuel Nozzles for the Airplane Diesel Engine 

By W. S. Lubenetsky. Translated from Dieselestroyenie, No. 6, 
Moskva, 1935. N.A.C.A. Technical Memorandum No. 803, September, 
1936; II pp., 12 figs. [E-1] 


Dieselmachinen VI 


Published by the Verein Germany. 
150 pp.; illustrated. [E-1] 


A well rounded view of the most important questions involved in 
Diesel engine design and operation is given in this collection of 31 
articles recently appearing in VDI publications. They are classified 
into four groups: fuel supply systems, ignition, combustion, and com- 
plete engine designs. They are said to demonstrate that Diesel engine 
construction has now reached a point where it must, to a greater extent 
than previously, avail itself of the results of scientific research. 


MATERIAL 

The Alloys of Iron and Carbon—vVol. I Constitution 

By Samuel Epstein. Published for The Engineering Foundation by 
the McGraw-Hill Book Company, Inc., New York and London, 1936; 
476 pp. [G-1] 

This monograph, the seventh in order of publication, has been pre- 
pared at Battelle Memorial Institute as a part of the Institute’s con- 
tribution to Alloys of Iron Research. It constitutes the first portion of 
a correlation and critical summary of the world’s knowledge on iron- 
carbon alloys, and covers constitution and heat treatment; a later 
volume will deal with the properties. 


Deutscher Ingenieure, Berlin, 


Corrosion Resistance of Metals and Alloys 


By Robert J. McKay and Robert Worthington. Published by Rein- 
hold Publishing Corporation, New York, 1936; 492 pp., illustrated. 
[G-1] 


Vol. 40, No. 2 


This is one of the American Chemical Society Monograph Series; it 
summarizes the facts on corrosion processes and rates. 


Engineering Alloys 


Published by 
[G-3] 

The authors have made a careful compilation of the available data 
and information on practically all proprietary commercial and technical 
alloys manufactured in this country and on many alloys made in 
foreign countries. The book is devoted to data on the chemical com- 
position, physical and mechanical properties, uses, and manufacture 
of proprietary alloys. The S.A.E. specification alloys, as well as a few 
others of general interest, have been included. 


By Norman E. Woldman and Albert J. Dornblatt. 
American Society for Metals, Cleveland, Ohio, 1936; 622 pp. 


The Steel Physical Properties Atlas 


By Charles Newman Dawe. Published by 
Metals, Cleveland, Ohio, 1936; 87 pp. 


society tor 

[G-3] 

A compilation of authoritative physical test data for the various types 
of plain carbon and alloy steels. 


American 


Petroleum Technology 1935 


Published by The Institution of Petroleum Technologists, London, 
England, 1936; 263 pp., illustrated. [G-3] 

Since 1924 the Institution of Petroleum Technologists has published 
in the pages of its Journal a series of annual reviews of the advance- 
ments made in the knowledge of petroleum technology. To make 
these reviews more readily available the I.P.T. has published them 
for the first time as a separate book, containing twenty-four articles. 


Tag Manual for Inspectors of Petroleum 


Edited by R. M. Wilhelm. Published by C. J. Tagliabue Mfg. Co., 
Brooklyn, N. Y., Twenty-third edition 1935; 142 pp., illustrated. [G-3] 


The twenty-third edition of this handy manual is now available con- 
taining a long list of items of new material. 


Theory of Lubrication 


By Mayo Dyer Hersey. Published by John Wiley & Sons, Inc., 
York and London, 1936; 152 pp. 


New 
[G-4] 

This book is based upon a series of public lectures on the mechanics 
of lubrication given at Brown University in 1934, and repeated at Yale 
University and at the Massachusetts Institute of Technology in 1935. 
These lectures, intended to give a scientific background of modern 
lubrication for a better understanding of the problems arising in prac- 
tice, were attended largely by engineers from New England industries, 
instructors and graduate students from the scientific and engineering 
departments and accordingly are addressed to physicists, engineers, 
investigators, and teachers of engineering rather than directly to the 
undergraduate. 

A well-balanced picture of the present state of development of the 
subject is presented with emphasis on the physical rather than the 
mathematical side. Extensive bibliographies are included 


Service Man’s Guide to Automotive Lubrication 


By J. Howard Pile. Published by The Chek-Chart Corporation, 
Chicago, Illinois, Fourth Edition, 1936; 114 pp., illustrated. [G-4] 

This well-known guide has been almost completely rewritten in this 
present fourth edition and most of the illustrations are new 


MISCELLANEOUS 


Les Etouffeurs Dynamiques de Vibrations 


By Lemaire. Published in Journal de la Société des 


Ingenieurs de 
l’ Automobile, September-October, 1936, p. 297. 


| H-1] 

The author’s thesis is that automotive engineering problems, aside 
from thermodynamics, and those of electrical engineering, are not only 
analogous, but identical. As an example, he develops from Ohm's law 
formulas and analyses applicable to dynamic vibration dampers. He 
urges that in research, for economy of both time and money, me- 
chanical problems be treated according to electrical theory 


PASSENGER CAR 


L’Evolution de la Construction Automobile 


By C.-B. Brull. Published in La Technique Moderne, Oct. 1, 
p. 667. 


1936, 
[L-1] 

Weight reduction, exemplified by a decrease of more than 600 Ib. 
in one’ six-passenger model, is said to be the outstanding technical de- 
velopment in this year’s Paris automobile show, born in the midst of 
social difficulties so serious as to efface to some degree the engineering 
spirit. For the future are seen rear engine mounting, improved com- 
bustion chamber design for better fuel utilization and automatic trans- 
missions. The author of this analysis of trends as seen in the show 
is President of the Third Section of the S.I.A. Other show articles deal 
with special steel and magnesium alloys, lubrication and safety 





Your 1937 Production--?! 


If its VOLUME you need or if it’s added Efficiency and 
Economy—or maybe if it’s these things combined PLUS— 


then, think of the Mult-Au-Matie Method. 








Mult-Au-Matics are available in Types and Sizes to 
meet the requirements of work sizes, work volume, and 
also the requirements of quick return on the invest- 
ment. 


Multiple tooling at 5 or 7 stations provides an effec- 


tive means of lowering manufacturing costs. 


MULT-AU-MATICS 

Type Size Spindles 
— 8” 6 and 8 
—" 12” 6 and 8 
— 16” 6 and 8 
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Send your requirements to Bullard Engineers and let 


them submit Estimates for your study and comparison. 
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(Continued from page 53) 


in the face of the speaker’s high praise of the flying boat. 
Ralph Upson pointed out that airships could already span 
oceans commercially and would further improve along with 
the airplane. He foresees even better passenger accommoda- 
tions than the Hindenburg now affords; cruise speeds for 
future airships of over 100 m.p.h. with normal operating 
altitudes higher than are common now; the use of auxil- 
iary airplanes for pick-up and feeder service; and the uni- 
versal employment of metal grade construction which the 
high speeds would necessitate. 

Thomas A. Knowles, Goodyear Zeppelin Co., pointed out 
that the airship, by avoiding overnight stops on its oceanic 
way, can afford lower cruising speed, re-enacting the fable 
of the “steadily moving tortoise that passed the hare which 
had interrupted its race to sleep by the roadside.” He dif- 
fidently called attention to the fact that the Graf Zeppelin 
five years ago had crossed the Pacific in better time than the 
regular trans-Pacific airplane service has yet been able to 
make, including its stops. The airship, he assured the audi- 
ence, is so smooth that airsickness is unknown; but the 
public, and not the propagandist will finally decide. The 
airship was offered by those who know it best as a mass- 
transport vehicle which by furnishing mass service can be 
economical despite its high first cost. 





Aireraft Engines — 
Materials and Output 


HE Friday morning and afternoon sessions were de- 

voted to Aircraft Engines. At the morning session, 

chairmanned by Opie Chenoweth, J. B. Johnson, UV. S. 
Army Air Corps, Wright Field, delivered his paper on “Air- 
craft Engine Materials.” In the afternoon, with Robert Insley 
in the chair, R. N. DuBois read, “High Output - And How?” 
a paper prepared jointly with Val Cronstedt. Both authors 
are in the Lycoming Division of Aviation Manufacturing Co. 
M. K. McLeod, Massachusetts Institute of Technology, fol- 
lowed, presenting his paper, “The Measurement of Engine 
Friction.” 


“The materials used for aircraft engine construction con- 


form very closely to the standards published by the Society 
U iY W v of Automotive Engineers,” stated Mr. Johnson in opening his 
paper. “The allowable ranges for several chemical elements 


may be restricted or changed to meet special requirements or 
maintain better uniformity in the mechanical properties of 


* “ier 
the finished product, but these are minor only, and do not 
U j | affect the basic classification of the material,” he added. 
In order of importance he listed the basis for selecting mate- 


rial for any particular engine part as: mechanical properties 
at the operating temperature; corrosion resistance of parts in 
contact with fuel or the products of combustion; uniformity, 








UNDYWELD Tubing is furnished with or without freedom from soft spots, heat treatment cracks and magna- 

fittings, either completely fabricated or in flux indications; suitability for fabrication by methods and 
lengths for your own fabrication. The wide range equipment available; machinability and cost. . 
of sizes makes Bundyweld adaptable to a great Practically all failures in service, he noted, show typical 


fatigue fractures, but, to the author’s knowledge a fatigue test 
has never been specified as an acceptance test for aircraft 
parts with the exception of the Stanton test, which at one 
time was required by a foreign manufacturer for forgings 


purchased in this country. The damaging effect of inclusions 
B U N D ' T U B i N G CO. on fatigue strength is not acknowledged by all metallurgists, 
and it is a fact that parts which have given satisfactory ser- 

DETROIT, MICHIGAN 


vice may indicate an inclusion content which would cause 


variety of uses. Quotations will be gladly furnished 
on your blue print or sample. 
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Bantam is proud of its proven abil- 
ity to supply bearings to the automotive 
industry. 


Satisfaction, when you require 
Quill Rollers, Cartridge Type Needle 
Bearings or Clutch Throwout Bearings 
is guaranteed. 








Bantam’s specially developed ma- 
chinery makes possible the production 
of these bearings with greater uniform- 
ity and higher quality. 


THE BANTAM BALL BEARING CO. 


(SUBSIDIARY OF THE TORRINGTON CO.) 


SOUTH BEND, INDIANA 


CHICAGO CLEVELAND DETROIT NEW YORK NEW ORLEANS 
PHILADELPHIA PITTSBURGH MILWAUKEE ROCHESTER, N. Y. SEATTLE 
TOLEDO WASHINGTON, D. C. HARTFORD DAYTON 


In Canada DOMINION ENGINEERING WORKS, LIMITED, MONTREAL 


TAKE YOUR TOUGHEST BEARING JOB TO BANTAM 
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THIOKOL 


OIL-PROOF SYNTHETIC 


RUBBER 


The search of automotive engineers for 
oil-proof synthetic rubber ended with the 
commercial production of ‘Thiokol’. That 
was seven years ago. 


v 


In those seven years, engineers have im- 
proved the automobile by oil-proofing 
rubber parts upon which its performance 
depends. They have used “Thiokol” to do 
this because “Thiokol” is a guaranteed 
oil-proof material having the resilience, 
strength, and abrasion resistance of 
rubber. 

Vv | 


Unsurpassed resistance to oil, lacquers 
and solvents, and resistance to sunlight, 
extreme low temperatures and ozone are 
other properties of Thiokol”. 


v 


Gasoline tank hose connections, oil seals, 
pump pistons and cups, hydraulic brake 
cups and carburetor tubing are examples 
of the way “Thiokol” has been used by 
automotive engineers. (Watch this space 
for applications on 1937 cars). For any 
automobile part that must be flexible and 
should be oil-proof, “Thiokol” will prob- 
ably fit the requirements. 























iokol Corporation does not manufac- 
ture finished articles of ‘Thiokol’, but 
your supplier of rubber goods will supply 
full information. Or, consult our Sales 
Engineering Staff which is thoroughly fa- 
miliar with all manufacturing methods of 
producing oil-proof ‘’Thiokol’’ products. 


THIOKOL Corporation 


VARDVILLE, NEW JERSEY 
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rejection under normal inspection, Mr. Johnson said, adding 
however, that studies of failures indicate that a low inclusion 
content is an additional safety factor in the selection of steel. 
Mr. Johnson used a number of slides to illustrate the results 
of magnaflux tests on 150 parts with varying service records. 

Continuing, he discussed choice of steels and other metals 
and alloys for various engine parts, commenting also on test 
results. 

G. D. Welty, Aluminum Co. of America, Henry Wysor, 
Bethlehem Steel Co., and G. A. Zink, Allison Engineering 
Co., contributed written discussion of Mr. Johnson’s paper. 
S. D. Heron, Ethyl Gasoline Co., A. L. Beall, Wright Aero 
nautical Corp., H. K. Cummings, National Bureau of Stand 
ards, and F. C. Mock were among those participating in the 
oral discussion. 

Answering a question on dampening Mr. Johnson said 
that at Wright Field they have no particular tests as to how 
much dampening affects the usability of aircraft parts. On 
chromium plating he said that the Army Air Corps is not 
using it on valve stems and other small parts. Tests in the 
past showed oxidation of the chromium at the valve operating 
temperatures and lack of adherence to aluminum alloys. He 
said, however, that there has been great improvement in 
chromium plating since these tests were made. Chromium 
plating for both hollow and solid steel propeller blades and for 
resizing worn or undercut parts has proven satisfactory, 
he said. 

Regarding the use of magnaflux equipment Mr. Johnson 
explained that as they gain more experience they will better 
be able to determine when a defect due to inclusion will not 
cause failure, and when it will. 

Most of the 3,000,000 gal. of high-knock-rating fuel to be 
consumed in 1937 will be used by airplane engines whose de- 
signs were developed on much poorer fuels and which have 
been gradually increased in output by detail improvements 
o make use of the increasing quality of the fuels, said Mr. 
DuBois in presenting his and Mr. Cronstedt’s paper. The 
authors discussed in detail the possibilities of the high octane 
fuels from the standpoint of the designer who might be per- 
mitted to start from scratch. Chairman Insley complimented 


| the authors on the exceptional quality of their paper and 


predicted that it will be a valuable reference paper for some 
time to come. As the paper was not circulated prior to the 
meeting there was no written discussion. Mr. Heron, Mr. 
Cummings, Mr. Mock, Edward T. Vincent, Continental 
Motors Corp., and Mr. Thompson, Skinner Motors, Inc., 
participated in the discussion. 

Mr. McLeod introduced his paper on the measurement of 
engine friction by stating, “The motoring test method of 
measuring friction is admittedly weak, but it has the advantage 
of being practical and convenient. The object of this work 
is to determine the degree of error in the motoring test and 
to establish, if possible, a correlation between it and the true 
engine friction.” Mr. McLeod went on to describe the 
apparatus used and the procedure followed in the study, which 
was undertaken at the Massachusetts Institute of Technology 
in the Sloan Automotive Laboratory. The conclusions reached 
were that the difference between motoring friction and en- 
gine friction in normal operation depends on a large number 
of factors which vary with engine design and operating con- 
ditions. Thus, he said, no good correlation of motoring fric- 
tion with operating friction seems possible. 

For routine friction tests, he continued, the motoring 

(Continued on page 68) 
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(1) — More than 50 years ago, before the auto. 
mobile was even seriously thought of, a company was formed to make the 
cast iron brake shoes used for stopping railroad trains. In time The American 
Brake Shoe & Foundry Company’s brake shoes were adopted—and are now 
used—by nearly all of America’s railway systems. But that was only the 
beginning. 





(3) — Later on, as motor 
trucks and buses came into the picture, railroads began to use fleets of them 
for branch line service. They soon discovered that this woven brake lining 
wouldn’t stand the gaff. A prominent railway executive called in engineers 
of The American Brake Shoe & Foundry Company. “You know all about 
stopping our trains,” he said. “‘Can’t you develop a brake lining that will 
stop our motor trucks and buses just as safely?” 












5 EWS SI \[ 
(5) news of the revolution- 
ary brake lining and its re- 
markable performance trav- 
eled fast. A separate division 
(American Brakeblok) was 
organized to produce it, not 
merely for motor trucks and 
buses, but for all kinds of auto- 
mobiles. The plant was located 
in Detroit, in the heart of the 
motorindustry. Timeand again 
it has been necessary to enlarge 
this original plant to keep pace 
with the demand. 


American Brakeblok in Rolls and Sets 
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(2) — Along about 1900 a new kind of 
vehicle was developed—the horseless carriage. It presented a new problem 
in braking—friction against a “drum” instead of a wheel. The old carriage 
brake wouldn’t do the trick, and neither would cast iron railroad brake 
shoes. Woven fabric bands were finally developed for automobile brake 
linings. Good enough for the early cars. 








(4) —W orking day and night, 
conducting experiment after experiment, running heavy buses on gruelling 
tests on steep mountain roads, the engineers finally produced an entirely new 
and vastly superior automotive braking material, not woven but moulded 
under pressure and heat-treated to withstand the punishing friction of heavy 
braking. It met every requirement. It gave far greater safety. It lasted much 
longer. 





® Extraordinary engineering and research facilities 
have made it possible for American Brakeblok to 
work intelligently and closely with automobile en- 
gineering departments in the solution of individual 
braking problems. This notable advantage, coupled 
with the location of the plant in Detroit, has proved 
an important factor in the satisfaction which Ameri- 
can Brakeblok is giving in the original equipment 
field. Automotive engineers are cordially invited to 
visit the American Brakeblok factory and gain a better 
idea of the work which is being carried on here in 
the interest of better braking. 


AMERICAN BRAKEBLOK CORPORATION 
4600 Merritt Avenue, Detroit, Michigan 
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A Walter Truck Refueling the Von Hindenburg 


Young Radiators are regular equipment on Walter 
trucks. Sturdily built, properly engineered, they per- 
form trouble-free cooling in all kinds of service and 
under any conditions. 


Let Young Engineers assist you in your cooling prob- 
lems. 
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For Winter Operations 
B¥ ALL MEANS 
INSIST UPON 
THE USE OF ‘‘STURACO”’ 


BECAUSE 


its predetermined and uniform HIGH 
LOAD CARRYING CAPACITY will pre- 
vent costly gear and bearing failures due to 
shock loads resulting from slippage of wheels 

on icy roads. 
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method is more practical and convenient, but for accurate 
friction measurements, and for studies with the object of 
reducing friction, the best method seems to be the use of 
am accurate indicator. 

Written discussion of Mr. McLeod’s paper was submitted 
by Charles F. Marvin, Jr., National Bureau of Standards, read 
by Mr. Cummings, and by J. George Reuter, National Ad- 
visory Committee for Aeronautics, read by Mr. Insley. Others 
participating included Mr. Cummings, Mr. Vincent, C. F. 
RBachle, Continental Motors Corp., K. J. De Juhasz, Pennsyl- 
vania State College, and Harte Cooke, McIntosh & Seymour 
Corp. The comments centered on the importance of de- 
termining the proper location of the top center line in taking 
indicator diagrams. The blackboard was in constant use to 
illustrate points made by the discussers. 

Between the two papers presented during the afternoon 
session Mr. Beall, incoming vice-president representing the 
Aircraft-Engine Engineering Activity, conducted a short busi 
ness meeting. 


Budgeting Dissected 
in Production Session 
BY conicd thet on budgeting methods so spirited that it 


carried the Production Session well over its official clos- 
ing time on Friday night, followed a paper on budge- 
tary control at several Chrysler plants. Advances in machine 
practice were surveyed in the other paper of the session of 
which K. L. Herrmann, consulting engineer, was chairman. 

“To carry out effective expense control in automotive plants, 
the manufacturing program must first be translated into esti- 
mates of cost and then a positive control effected,” advised 
George Miller, budget supervisor, Chrysler and Chrysler- 
Kercheval Plants, in the preamble of his paper: “Budgeting 
Expense and Cost of Handling Materials in Automotive 
Plants.” “By positive control,” he continued, “I mean catching 
the expense before the money is spent; otherwise it should be 
called ‘remote control’.” 

Mr. Miller went on to describe the analysis and methods 
used to establish budgets and the administration of budget 
control at several Chrysler plants. Special emphasis was 
placed on budget control of material handling by Mr. Miller, 
telling in considerable detail of the receipt, transportation, and 
actual physical handling of the material in the plant and their 
relation to budget control. 

“How are departments not controlled by plant activity - 
such as employment and planning departments — budgeted?” 
asked M. W. Burt, Midwest Abrasive Co., in the first of two 
prepared questions. In the other he wondered whether Mr. 
Miller’s policy of contacting foremen directly concerning their 
department costs instead of their executives was not contrary 
to general operating principles. 

“Such departments are budgeted on the basis of their own 
activities, the employment department on a rate per employe 
handled and the planning department based on the number 
of parts handled,” was Mr. Miller’s reply to the first question; 
“9 per cent of our problems are solved by foreman contact 
because, in contacting him, we travel the shortest possible 
distance in our effort to control,” was his second prepared 
answer. 

With a barrage of prepared questions anticipating those 
that might be expected to come from the floor, Joseph Stevens, 
budget supervisor, De Soto Motor Corp., drew out Mr. Miller 

(Concluded on page 70) 
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BURGESS 
RESEARCH 


has combined 


High Efficiency 
with Effective Silencing 


To muffle noise is easy! But to muffle noise 
without closing air passages is not easy. In 
fact, constant research, started years ago in 
the Burgess Laboratories, is essential to as- 
sure scientific and efficient muffling. 


Burgess Oil Bath Air 
Cleaner and Silencer used 
on 1937 cars. 


Above is shown a “restriction and filter effi- 
ciency test” on a Burgess Air Cleaner and 
Intake Silencer. Though this Burgess silencer 


Sectional view of effi- 


cleans incoming air as well as absorbs outgoing cient muffler providing 
P ° » s i. ote . maximum road clear- 
noises, it offers negligible restriction to air flow, ance and requiring 


even when the filter unit has accumulated a promis Pig eon 
heavy load of dust. That is why leading car man- 
ufacturers, Diesel engine builders, and produc- 
ers of aircraft, compressors, pneumatic tools, 


i Burgess Multi-Vent 
etc., have standardized on Burgess products. fee ee 


i i : lati Buses. 
Specify Burgess for maximum muffling effi- Ventilation for Buses 
ciency with minimum restriction. Write for 
data sheets. 








Burgess Acoustic 


Communication Burgess Battery Co., Acoustic Division ; rs 

Booth provides a Factory— 5 South Brearly Street, Madison, Wisconsin C. F. Burgess Labora- 

ps ey ome Detroit Office—115 W. Willis Ave., Dept. A a i. 
for bulletin. 
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Type No. 67 1/10 Actual Size 


AUTOMOBILE 
WINDOW REGULATORS 


N. 67 —-Heavy duty type for the modern bus or 
oO. armored car. Specify size, weight and thick- 
ness of glass. Springs can be adjusted to any desired 
weight up to 60 lbs. Also state drop distance of glass. 


Assembly pair of No. 67 consists of: 1 each LH & RH 
regulator, 2 No. 43-B handles with escutcheons; 2 No. 
67 special channels. 


Complete information covering many other 
types upon request. 


ACKERMAN-BLAESSER-FEZZEY, Inc. 
1306 HOLDEN AVE. DETROIT, MICH. 
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A new and thor- 
oughly reliable and 
thoroughly proven 
process for making 
paint adhere per- 
manently to 


ges It has been adopted and is 
being specified by many 
of the largest industrial 

and automotive plants. 


Samples will be sent for 
experimental purposes if 
requests are made on the 
stationery of reliable firms. 


Detroit Office: 6339 Palmer Ave. E. Canada: Walkerville, Ont. 


American Chemical Paint Co. 
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to clarify further the detailed operation of his system of 
budget control. 

“The strongest point about Mr. Miller’s whole scheme,” 
pointed out Joseph Geschelin, Automotive Industries, in pre- 
pared discussion, “is that all key men are definitely informed 
as to the performance of their departments.” 

“One cannot generalize the problems of budgetary control 
or materials handling,” he concluded after pointing out how 
varying conditions at different plants determine the methods 
selected. 

A system of budgetary control built around “the produc- 
tion man” that “establishes responsibility, effects account- 
ability, estimates probability, determines advisability, insures 
desirability, and checks ability,” was championed eloquently 
by John W. Brussel, Federal Mogul Corp., explaining how 
he originated the system after 25 years of experience with 
budgets. “It is so simple that a child can understand it,” 
he explained, showing how the various expenses were broken 
down per productive man. Proudly displaying cost records, 
Mr. Brussel showed how closely he had been able to meet 
the budget per productive man in the depth of depression. 

To eliminate comparisons between the two systems dis- 
cussed, William B. Hurley, Detroit Edison Co., pointed out 
that each was well fitted to its type of plant — the one a large 
mass-production organization and the other a jobbing plant. 

Today among automotive manufacturers, we see a greater 
difference in manufacturing processes than ever before, re 
ported F. C. Pyper, Buick Motor Co., in his paper: “Develop 
ments in Close Machining Practice in Automotive Produc 
tion.” These differences have occurred despite the present 
policy of the various manufacturers to share experience be 
cause of varying conditions rather than because of differences 
cf opinion on efficiency of equipment or methods of manu 
facture, he explained. 

Evolution of machining practice in the automotive industry 
was accelerated by this policy of exchanging ideas, and is a 
tribute to the manufacturer, the machine builder, and the tool 
engineer, he concluded, after describing special machines and 
advances in the art of working metals in detail. Typical ma- 
chines were illustrated by slides. 

Speaking as “one privileged to move freely within the 
plants of the industry,” Joseph Geschelin in written discus 
sion, made the point that the interchange of ideas among 
plants has not resulted in any degree of standardization of 
practice, but rather has contributed to a general progressive 
movement. As a production process “revolutionary in char- 
acter,” he described applications of surface broaching of large 
surfaces where a multiplicity of milling machines formerly 
had been required. 

Additional information on hole finishing by the grinding 
or precision-boring method was contributed by R. M. Lip 
pard, The Heald Machine Co., reading from written dis- 
cussion. “In internal grinding today,” he declared, “it is 
possible to produce holes within a tolerance of 0.0002 to 
0.0003 in. without any attention on the part of the operator 
other than chucking the work.” Precision boring is the most 
accurate method known for cutting a hole, he believes. 

Too much credit was given by Mr. Pyper to the toolmakers 
and not enough to the machine-tool builders, judged R. N. 
Brown, Packard Motor Car Co., in written discussion. 

A survey of modern machining equipment and processes 
including considerable information not touched upon by Mr. 
Pyper was presented in the written discussion of W. H. Smila. 


Chrysler Corp., read by Mr. Geschelin. 
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PARTICULAR TRUCK MANUFACTURERS 
use SKF Bearings for ruggedness 





MOST ANY good bearing will do for pleasure cars. But 
trucks and buses, which are subject to more abuse and 
heavier loads, require better, stronger, more depend- 


able bearings. 


It is because S:fSIF Bearings meet these exacting demands 
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Engineer Is Caretaker of Future 


of Civilization 


By Harry T. Woolson 


President, Society of 


NGINEERING is a great profession. We are proud 

that it is our profession. There is always a new angle 

from which it can be considered. We like to think 
of its contribution to culture, to relief of human toil, to rais 
ing ot the standards of living. It is often good for us to climb 
up for a mountain-top, long-range view. From there unim 
portant and insignificant items sink into obscurity and im 
portant ones stand out in bold reliet. 

At the Century of Progress in the great central hall of the 
marvelous Hall of Science, some of you may have seen quo 
tations high on the walls in letters of gold. One read: “Nature 
does not proclaim her secrets aloud —she whispers them.” 
These words from the pen of John Owen indicate the strug 
gles of scientist and engineer using God-given minds to dig 
out the secrets of nature and harness them in the service of 
mankind, secrets so carefully hidden. 

In recent years, there has been a growing tendency to 
limit the term engineer to those who have completed courses 
in engineering college or university, thus acquiring a sheep 
skin. Many famous engineers wrought great works long 
betore educational systems, as we now know them, were in 
vogue. Many noted engineers in America today never played 
half-back, or gave a college yell. There will be many more 
of such in the future. This is not to disparage college train 
ing, rather to evaluate it correctly as an opportunity. 

Consider tor a moment that great engineer of a pre-historic 
age who turned his mind toward improving transportation 
and whittled out the first crude disc to form a wheel, thus 
enabling him to roll his burden rather than to carry or drag 
it. 

Think of that engineer who, in more recent times, dis 
covered the screw thread, thus contributing to succeeding 
generations an invention, without which we cannot conceive 
of the present civilization. The thought of industries, trades, 
structures and mechanisms of all kinds, dependent upon the 
lowly screw thread in some form or other, fires one’s imagina- 
tion. No one has ever discovered a substitute; it is a funda 
mental invention. 

Soon after the beginning of the Christian era, when the 
European world was more peaceful, relatively speaking, some 
men with fine keen minds were able to turn their thoughts 
from war toward scientific investigation. With great toil, 
many of these scientists dug from the secrets of nature a 


{This paper was presented at the Annual Meeting of the Society, 
Detroit, Mich., Jan. 14, 1937.] 
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number of its underlying principles. Many have endured to 
this day without change. 

Following the scientist, often contemporary with him, 
came the engineer. The engineer used the fundamental 
principles uncovered by the scientists, applying them in a 
hundred practical ways to lighten human labor and provide 
unthought of comforts and luxuries. 

We read the records of the struggles and hardships of 
these early men; of their successful battle against superstition 
and obstacles of all kinds. These records should heighten 
our appreciation and make us proud to be the successors of 
such a line of heroes, elected to carry on their civilizing 
labors. They contributed far more than the greatest generals 
and politicians. 


Steam Power Has Great Effect 


Approximately a century and three-quarters ago, a group 
of English engineers headed by James Watts conceived, in- 
vented and developed engines to harness the power of steam, 
previously but vaguely known. It is impossible to over- 
estimate the impetus given to the world by this accomplish- 
ment, toward a higher order of civilization. With the possible 
exception of the printing press, no other achievement of man 
has so profoundly affected it. During the succeeding century 
and a half the civilized world, especially our own country, 
was covered with a network of steel ribbons. Transportation 
emerged from the horse-drawn centuries and proceeded into 
an era far exceeding fondest imagination. Again approxi- 
mately a century ago- only the day before yesterday as his- 
torians reckon time-another group of inquisitive-minded 
individuals began exploring along other lines, destined to 
mark another milestone along the path of civilization being 
blazed by the engineer. I have in mind those early attempts 
to develop an internal combustion engine, culminating in 
success. 

We can well afford to pause and consider the automotive 
situation in its many branches as we know it today. One 
may consider the development of alloy steels with their high 
and varied physical properties as all-important - and he is 
right. Another may think the discovery of rubber grown 
from the soil, the most important item —he also is right. 
We may be growing automobiles out of the ground in another 
generation — a suggested way to solve the farm problem. 

In the above considerations, however, we miss the keystone 
of the past four decades of progress. It is an inspiring 
thought that the discovery and invention of the cycle of 
combustion now used, make possible the operation of hun- 
dreds of millions of cylinders all over the world today. That 
phenomenon, seemingly now so simple that a child can under- 
stand it, consisting of a suction stroke taking in a gaseous 
charge, compressing, firing for power stroke, and exhausting, 
was invented by those early men and it forms the keystone 
of all the vast structure of material civilization with which 
we are surrounded today. One result is that all civilized 
countries, especially our own, have been covered with a net- 
work of ribbons of cement. It is the reason we have the 
Society of Automotive Engineers. The names of those early 
inventors are rather hazy in our minds; some encyclopedias 
have little to say about them. 

It is unnecessary to dwell further upon the importance of 
their work. We have not for a century improved on their 
fundamental ideas, only refining by change in combustion 
chamber shape, ratios, method of ignition, valving, etc. Would 
it not be a fine move for the SAE, some time in some way, 
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to take steps to honor the names of those great engineers 
who have made possible our industry and likewise the 
profession we practice? 

This march of modern civilization, this miracle of progress, 
we owe, in great measure, to the engineer. Let us briefly 
review certain benefits enjoyed resulting from his labors. 

The founders of our country whe first landed on these 
shores worked every daylight hour for a mere existence. Most 
of us can remember when ten and twelve hours a day at $2.00 
to $2.50 was customary. Then came nine-hour days; fol- 
lowed by eight for six days a week; then eight hours with a 
half-day off Saturday, and now many plants work five days 
a week with wages doubled and trebled. The hours and 
severity of toil have been reduced in proportion to the ad- 
vance in engineering inventions. At what point during the 
past few decades should new inventions have been declared 
unlawful to save the labor situation? Engineering spells 
civilization and must go on. 

We have dwelt briefly on the beginnings of a great industry 
which has spread to all corners of the civilized world. Back 
in the horseless carriage days, our SAE was formed. Its in- 
dependent formation was due to the opinion of then existing 
technical societies that automotive engineering was only a 
flash in the pan — undeserving of recognition by them. The 
new Society was a healthy youngster with small beginnings. 
It grew and expanded rapidly, keeping step with commercial 
growth of the business. It is unnecessary to take time for 
details in regard to the benefits conferred upon its member- 
ship and to industry at large. Suffice it to say the record of 
its standardization work alone justifies its existence. 

Originally covering only passenger cars, it spread to com- 
mercial vehicles, trucks, buses, tractors, Diesel power and 
finally to aircraft and aircraft engines. It covers not only the 
design phase but also production in its many ramifications, 
including tool design and related equipment. It embraces 
fuel and lubricant problems, also operation and maintenance. 
The field has broadened from a small local Society to a great 
Society, international in scope. It has reached across the 
Northern border, extended hands across the Atlantic and 
Pacific and now counts its membership in 35 countries. It 
consists of 21 Sections located in all industrial centers —-a So 
ciety of which we are justly proud. 


Future Makes New Demands 


However fine the history of past performances of any in- 
dividual, company or society, one cannot rest upon past 
laurels but must push ahead toward new achievements. You 
have all noted upon the printed program announcing the 
32nd Annual Meeting in January 1937, the shining symbol 
of a star. Looking forward to a year of greater usefulness 
for our society, that symbol seems to be leading us onward. 
Let us consider the achievements to which it beckons. 


1. The First Point of the Star is a More Powerful Member- 
ship 

We need to enlist within our ranks ai// automotive en- 
gineers qualified for membership. There are too many such 
outside those ranks today. It is not suggested that we should 
let down the bars of requirements for membership; rather 
those requirements should be stiffened up, and the quality 
of those accepted jealously guarded. Ours is a Society, en- 
gineering in name and function and should therefore, for 
success, have a strong backbone of engineering membership. 
However, we heartily welcome membership in the other 
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President Woolson Says — 


“We are not merely designers and builders of 
automotive machinery. We are men and citi- 
zens whose lives and influence reach out into 
every major department of human life. 


“We face today one fact most disturbing to 
every thoughtful man-that is, the readiness 
with which the forces of nature, as used in the 
mechanisms developed by the engineer, may 
be so readily diverted from the peaceful path 
of individual happiness to paths leading to 
destruction. 


“The cycle of combustion previously men- 
tioned lends itself to terrible destruction — cer- 
tainly, in the not distant future, ways must be 
found to regulate the use of mechanisms, the 
children of men’s minds. 


“In efforts of this sort our Society should cer- 
tainly take prominent leadership.” 











classifications. They have greatly strengthened us technically 
and contributed to our success in the past, and will continue 
to do so in the future. 


2. The Second Point of the Star 1s Accelerated Standardiza- 
tion 

Our standardization work is efficiently handled by com- 
mittees aided by a competent staff. This work, to acquire 
greater momentum and extended usefulness, should have our 
hearty encouragement. Standards should be regarded as 
tools to aid industrial progress, not as a wall to restrict de- 
velopment. Standards, therefore, must be flexible, adjusting 
themselves to advance in design and research. 


3. The Third Point of the Star 1s Intensified Research 

Our Society has conducted many valuable research projects 
in the past and brought them to satisfactory conclusions. 
Much research work is of broad application and carried on 
cooperatively with other societies. This most important 
branch of Society activity has excellent leadership and should 
be encouraged in every way. Considering the small expendi- 
tures, returns have been remarkable. 


4. The Fourth Point of the Star is Vital Technical Papers 

The very life-blood of any engineering society is contained 
in valuable technical papers. It is important that past good 
work in connection with this vital factor in the life of our 
Society be given still greater emphasis. Ways and means have 
been discussed for promoting and encouraging the preparation 
of a greater number of valuable papers as a reservoir of techni- 
cal knowledge available to the parent Society and Sections as 
desired. 


5- A more powerful membership; accelerated standardiza- 
tion; intensified research; vital technical papers —these are 
all points of the engineering star. There is a fifth and last 
point to be added, namely Broader Engineering Relations. 









ENGINEER CARETAKER OF FUTURE 15 


Here is an aspect of SAE work which many of our mem- 
bers do not appreciate. The local meetings, the SAE Journar 
and other reading matter, the standards, the research pro- 
grams are not all there is to the SAE. More and more, as 
governmental agencies, both the law-making and law-enforc- 
ing varieties, multiply, are we called upon for technical advice. 
In this great field of transportation, touching as it does, the 
life of everyone in our land, there will naturally be much 
regulatory work required to guard the lives and health of 
the Nation. Each of our 48 States has a highway commis- 
sioner and staff working toward the safeguard of life and 
limb. The SAE has always taken leadership in advocating 
safety measures and is most anxious to be of assistance in 
promoting this work by giving unbiased opinions bearing 
on technical matters for the benefit of these commissions. 

The SAE has always worked cooperatively with the Auto- 
mobile Manufacturers Association, representing the man- 
agerial side, also with a number of similar associations in 
other industries. 

A new headquarters division has been recently organized 
to handle more efficiently engineering relations, a most im- 
portant aspect of SAE work. For success along these various 
lines we need the full power and backing of a great national 
Society and allegiance to it of al] automotive engineers. 


Engineering Star Rising 


The star of engineering is still rising. Written across its 
face are the words of our slogan for the new year. These 
words are “Greater Usefulness.” Engineers have not reached 
the end of the road—they have simply started on their 
journey. The rising generation may uncover a combustion 
cycle of greater efficiency than any known today. The fuel 
problem will face us more critically some years hence, and 
is to be solved. Efficiency in the use of materials is in its 
infancy with a goal to make every pound do its share of 
work. Friction is being attacked on every front — engineers 
would like to discover something to roll better than a ball. 
Scientific streamlining of cars is not at the end of its rope, 
there is still room for forms to glide through the air with 
the greatest of ease. Examples of beauty and grace in aircraft 
forms, with efficiency thrown in, are constantly before us. 
The Diesel cycle is making great strides and has had an 
uphill struggle, but truck, bus and railcar men are showing 
us the path to success. Diesel progress for aircraft is ad- 
vancing. We are all quite familiar with its marine pos- 
sibilities. These are but brief suggestions of a few items of 
unfinished business waiting to be attacked. 

May I not add one other thought? We are not merely 
designers and builders of automotive machinery. We are 
men and citizens whose lives and influence reach out into 
every major department of human life. We face today one 
fact most disturbing to every thoughtful man — that is, the 
readiness with which the forces of nature, as used in the 
mechanisms developed by the engineer, may be so readily 
diverted from the peaceful path of individual happiness to 
paths leading to destruction. The cycle of combustion pre- 
viously mentioned lends itself to terrible destruction —cer- 
tainly, in the not distant future, ways must be found to 
regulate the use of mechanisms, the children of men’s minds. 
In efforts of this sort our Society should certainly take promi- 
nent leadership. 

A great star—our own particular star - shines before us. 
As we follow its leading we shall be helping to build a better 
and truer civilization and to usher in a happier day. 


March, 1937 

















. Peoria... Baltimore... 
.. Pittsburgh . . . 
.. New York... 
.. Newark... Flint... 


Washington . . 
White Sulphur Springs . 
Tulsa .. . Los Angeles . 


Akron ... Chicago . 


All will be hosts to SAE regional or na- 
tional meetings during 1937. 


And other cities will also welcome the 
Society during the 14 meetings scheduled 
for this year. 


Some of the dates and locations in this 
forecast of “Coming Events” are tentative, 
particularly those in the more distant future, 
but they serve to show that the SAE is on 
the march for 1937! 











HE SAE is on the march tor 1937. 
Scheduled already are 14 national and regional meet- 


ings’. . . more than 150 section meetings . . . and ex- 
panded programs for almost every one of the 52 technical 
committees. 


Washington in March! 


Right now aircraft men are clearing their desks to get 
away to the SAE Aeronautic Meeting in Washington, D. C., 
March 11-12. The government is a bigger factor, technically 
and commercially, in aircraft engineering than in any other 
SAE field-no small reason for the belief of SAE aircraft 
officers that the gathering at the Nation’s capitol will be 
vital. Open house at the National Bureau of Standards will 
be a welcome event to Washington visitors. It takes place the 
opening day - March 11. Washington Section’s Clarence S. 
Bruce, Thomas T. Neill and H. K. Cummings, all Bureau 
men, are in charge. 

Each of the six sessions will bring authorities on technical 
problems facing the industry. Oil stability, for instance, will 
be treated by Dr. O. C. Bridgeman, chief of the National 
Bureau of Standards’ lubricants and liquid fuels section. Ideas 
on design trends and how they affect ground facilities are to 
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be discussed by Chief Airport Engineer L. L. Odell of Pan 
American Airways. This is sponsored by the American So- 
ciety of Mechanical Engineers. Two Air Corps men, Weldon 
Worth and Ford L. Prescott, will give the Army’s point of 
view on lubrication and cooling systems, and on aircraft-en 
gine reduction gears, respectively. 


These are but a few of the 14 current problems to come up 
for discussion. Among the other authorities reading papers 
we find Eastman Jacobs, National Advisory Committee for 
Aeronautics; Dr. D. P. Barnard, Standard Oil Co. of In- 
diana; Harlan D. Fowler, Glenn L. Martin Co.; S. D. Heron, 


Ethyl Gasoline Corp.; R. F. Gagg, Wright Aeronautical 


Corp.; W. L. Losson, also of Wright; Arnold E. Biermann, 


National Advisory Committee for Aeronautics; F. W. Cald 
well, Hamilton Standard Propeller Co.; C. S. Draper and 
G. P. Bentley of M.I.T.; H. H. Wills, Sperry Gyroscope Co.; 
H. L. Brownback, and H. O. West, United Air Lines. 

After two days of technical sessions comes the banquet. 
Arthur Nutt, not long back from a European trip, will talk 
about aviation engines being developed on the other side. 
SAE President H. T. Woolson is coming East to attend the 
meeting and will speak briefly. Welcome will be extended 
by Chairman Lieut.-Col. Burton O. Lewis of the Washington 
Section. C. H. Chatfheld will take over the job of toast 
mastering. 

Aircraft-Engine Vice-President A. L. Beall has been work- 
ing steadily on the program ever since January, while the 
Aircraft Activity Committee has been equally vigorous in its 
action, despite the absence in Europe of its vice-president, 
Fred E. Weick. The Aeronautical Chamber of Commerce 
of America, the Air Transport Association of America, the 
American Society of Mechanical Engineers and the Institute 
of the Aeronautical Sciences are cooperating. The Wash- 
ington Section will be host. 

Next month, April 21-23, Peoria, Ill., will welcome a Na 
tional SAE Tractor Meeting - and a two-day Transportation 
and Maintenance gathering is scheduled for Baltimore, Md., 
April 15 and 16. The transport crowd plans to concentrate 
heavily on problems peculiar to public utility fleets. 


T. & M. Goes Utility 


That means that T. & M. Vice-President John M. Orr’s 
new subcommittee on public utility operation has had to get 
into action very quickly following its appointment in Janu 
ary, because this new group is being made largely responsible 
for the Baltimore gathering. Mr. Orr and his new specialty 
cohorts foregathered in Richmond on Feb. 3 to lay plans for 
the meeting. Then and there they decided to try to put into 
the program papers on truck bodies for line construction, 
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planned utility fleet operation, single-property fleet operation 
and an economy symposium featuring some of the ‘most 
prominent public utility operating men in the country. 


White Sulphur May 4-9 


Then comes White Sulphur — The Summer Meeting! 

It’s going to be early this year —- May 4-9. 

And the old Monday-to-Saturday schedule is out. Instead 
the meeting will run from Tuesday to Sunday. People can 
attend without being away from the office so long. Fifteen 
sessions are scheduled — mornings and evenings only. After- 
noons will be for recreation and special events. Technical 
sessions will be in the morning; general sessions at night. 


Fuels Open Fall 


Vice-President Herbert Baxley’s Fuels and Lubricants Ac 
tivity will take the Fall spotlight with a regional Mid-West 
Meeting in Tulsa, early in October. Set amidst oil fields 
which produce two-thirds of the nation’s petroleum, this con 
clave gives promise of spreading interest to aviation, agricul 
tural tractor and other groups active in the Oklahoma area. 
Held in Dallas last year, the Mid-West Meeting drew engi 
neers from thousands of miles. 

Attempts of 1937 aircraft production to top that of 1936 
by 30 to 50 per cent point to another barrage of powerful 
aeronautical ideas when the second National Aircraft Produc- 
tion Meeting explodes in Los Angeles, Oct. 7-9. An innova 
tion last year, this meeting was a “natural” in the aircraft 
industry. More than 650 crowded in from all over the coun 
try, sessions and the culminating banquet turned scores away 
for lack of room. 

Oct. 27, the National Automobile Show opens in New 
York. The SAE Annual Dinner will be held the following 
evening, Thursday, Oct. 28. 

Other Fall events (dates not yet definite) include two 
tractor meetings: one in Akron, in September, in conjunction 
with the Cleveland Section; and the other with the American 
Society of Agricultural Engineers in Chicago in December. 

There will also be three regional Transportation and Main 
tenance Meetings in which the Truck, Bus and Railcar Ac- 
tivity will also participate. One of these will be in either 
Chicago or Pittsburgh, another on the West Coast and the 
third will be the Newark session held under the aegis of the 
Metropolitan, Southern New England and Philadelphia Sec 
tions, during the National Motor Truck Show. 

Dec. 8-10 something new in production events is scheduled 
to happen. Production Vice-President R. R. Keith and his 
cohorts have tentatively chosen strike-torn Flint as the site of a 
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National Production Meeting which will draw manufacturing 
men from a wide area. They will talk soberly and construc- 
tively of ways to build automobiles better —to the benefit of 
employes as well as management; of users as well as pro 
ducers. 

That will complete the meeting’s cycle —- and the 1938 An- 
nual Meeting will take its bow in January —as usual. 
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Behind the Scenes 


With the Committees 


Correlation 
HERE will soon be under way 


comprehensive tests under winter 
driving conditions to determine the cor- 
relation between car performance and 
knock ratings made in the laboratory. 
Approved by the Cooperative Fuel Re- 
search Committee, the program was de- 
veloped by its Detonation Subcommittee. 
In preparation for this work an analysis 
has been made of all available road test 
data on 1934, 1935 and 1936 model cars. 
Coordinated programs of laboratory and 
test work will be followed individually 
by members of the C.F.R. Committee 
and Subcommittees, in cooperation with 
American Petroleum Institute's Automo- 
tive Survey Committee. 


Oiliness Defined 


ce ILINESS is a term signifying dif- 
ferences in friction greater than 
can be accounted for on the basis of 


what’ S_OILINESS ? 








viscosity when comparing different lu- 
bricants under identical test conditions.” 

This the Crankcase Oil Oiliness Re- 
search Committee approves as the defi- 
nition of the term “oiliness.” It was de- 
termined by a subcommittee, headed by 
Oscar C. Bridgeman. Its scope has now 
been expanded to include consideration 
of terminology in connection with wear 
and seizure measurements. 


Riding Comfort 


PON completion of dynamic cali- 
bration of available riding-comfort 
instruments which meet the require- 
ments as outlined in published reports 
of the committee (SAE Journat, Au- 
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gust, 1936, August, 1935), the instru- 
ments will be circulated to interested 
automobile manufacturers for field tests. 


Oil Stability 


HIRTY cooperating _ laboratories 
have agreed to participate in a new 
series of ring-sticking tests scheduled by 


Action 
@ Circulation of oil test sam- 
ples to 31 E-P machine owners 
to check operation of last ten 


machines with first 21 produced 
-E-P Lubricants Research. 


@ Combining one short and 
one detailed recommendation 
of inspection of steering mech- 
anism into one recommenda- 
tion that will call for detailed 
inspection when a vehicle fails 
to pass requirements of a pre- 
liminary wheel-play check - 
underway by Front-Wheel 
Alignment Research. 


@ The crankcase for a proto- 
type single-cylinder aircraft en- 
gine is expected to be ready for 
delivery by Waukesha Motor 
Co., within 30 days -—says Igni- 
tion Research. 


@ The Gasoline Survey Report 
for Summer 1936 was published 
early in February — by Coopera- 
tive Fuel Research in conjune- 
tion with the United States 
Bureau of Mines. Copies avail- 
able from the Bureau without 
cost. 
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Crankcase 


the 


Oil Stability Steering 
Committee, to be run on oil samples 
suitable for both automobile and aircraft 
engines. Six samples in all will be tested, 
two ot commercial oils of high stability, 
two commercial oils of low stability and 
two oils, not necessarily commercial, of 
which one is of exceptionally high sta- 
bility and f exceptionally 
stability. 

After these oils are selected and pur- 
they will be shipped to the 
Waukesha Motor Co., where they will 
be coded, packaged and reshipped to 
the cooperating laboratories in such a 
manner as to avoid their identification. 


one of low 


( hased 


Change 


HE Cooperative Fuel Research 
Committee has approved a recom- 
mendation to the American Society for 
Testing Materials for revision in the 
wording of the C.F.R. Motor Method 


(A.S.T.M. designation D 357 - 36T). 


Discontinued 


N° longer will Front Wheel Align- 
ment Research collect, tabulate 
and distribute manufacturers’ yearly 
wheel alignment specifications to trade 


publications. Discontinuance was voted 
at its Jan. 13 meeting. 


Committees Appointed 


se einen committee to arrange 
changes in E-P lubricants testing 
machines —and to provide a stock of 
spare parts through the manufacturer, 
Highway Trailer Co.—dy E-P Lubri 
cants Research. 


Two subcommittees to work up rec 
ommendations for specifications on igni- 














tion cable for automobiles and _ aircraft, 
respectively —- by Ignition Research. 

to draft revised test 
procedure for further cooperative work 
and to analyze wear and stability data 
already obtained — by E-P Lubricants Re- 
search. 


Subcommittees 


Three new T & M subcommittees are 
functioning. Chairmanned by Pierre 


WITH THE COMMITTEES 


Schon, one on educational activities will 
consider the extent to which educational 
work can be developed for the benefit 
of the Activity’s membership, and to 
provide student branches with easily ac- 
cessible national T & M contact. An- 
other headed by J. W. Lord will under- 
take to correlate material pertaining to 
safe operation of vehicles in fleets. The 
third will have as its aim to give for- 


eign T & M members a closer contact 
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with activities on this continent. Ernest 
Bennet is chairman. 


Modifications 


HE Extreme - Pressure - Lubricants 
testing machine will be modified to 
recommendations suggested by 
those using the machine at the last 
meeting of E-P Lubricants Research. 


meet 





SAE Meetings Calendar 


Baltimore—March 4 


Longfellow Hotel; dinner 6:30 P. M. 
er—R. M. Critchfield, chief engineer, 
Remy Corp. 


Speak- 
Delco 


Buffalo—March 9 


Hotel Statler; dinner 6:30 P. 
Larkin, 


M. 


chief 


Diesel En- 
gine Progress— E. T. engineer, 


Sterling Engine Co. 


Chicago—March 5 

Hamilton Club; dinner 6:30 P. M. Ladies’ 
Night. 
Cleveland—March 16 

Cleveland Club; dinner 6:30 P. M. Speak 
ers— Harry T. Woolson, executive enginecr, 


Chrysler Corp., and president SAE, and John A. 
C. Warner, secretary and general manager SAE. 


Dayton—March 18 


Engineers Club; dinner 6:30 P. M. Improve- 
ments in Modern Dirigibles and Their Relation 
to Modern Commerce — V. R. Jacobs, manager, 
Aeronautics Department, Goodyear-Zeppelin 
Corp. 


Detroit—March 1 and 15 


Hotel Statler; March 1, mecting 8:00 P. M., 
Passenger-Car and Production Activities. Die 
Castings —C. R. Maxon, engineer, Market De- 
velopment, New Jersey Zinc Co., Inc.; March 15, 
dinner 6:30 P. M., closed meeting for members 
only. Stainless Steel — Thomas Henkle; Use of 
Light Alloys in Body and Vehicle Construc- 
tion — George McCarroll. 


Indiana—March 11 


The Athenaeum; Indianapolis; dinner 6:30 
P. M. Diesel Engines—O. D. Treiber, chief 
engineer, Diesel Division, Hercules Motors Corp. 


Kansas City—March 19 


Hotel Kansas-Citean; dinner 
Modernizing Moving Parts in 


6:30 
Aircraft — Mac 


P. M. 


Summer Meeting 
May 4-9 
White Sulphur Springs, W. Va. 


Tractor Meeting 
April 21-23 
Pere Marquette Hotel 
Peoria, Ill. 


Aeronautic Meeting 


March 11-12 
Mayflower Hotel 
Washington, D. C. 


National Aireraft Production 
Meeting 


Oct. 7-9 
Los Angeles, Calif. 


T &M Public Utilities Meeting 


April 15-16 
Baltimore, Md. 





Short, chief engineer, Stearman Aircraft Co.; 
Hypoid Gears in Service—James A. Edwards, 
president, charge of engineering, Jesco Lubri- 
cants Co. 


Metropolitan—March 8 


The Roger Smith, 40 E. 41st St., New York 
City; dinner 6:30 P. M. Modern Trends in 


Motor Oil — Dr. G. M. Maverick, assistant man 
ager, Research and Development Department, 
Standard Oil Development Co.; Contrast in 
Combustion — Neil MacCoull, research engineer, 
Texas Co. Harry T. Woolson, president of the 
SAE, and John A. C. Warner, general manager 
of the SAE, will be present at this meeting. 


Milwaukee—March 5 


Milwaukee Athletic Club; dinner 6:30 P. M. 
Modern Drivers for Modern Automobiles — Bur- 
ton W. Marsh, director of safety and _ traffic, 
Engineering Department, American Automobile 
Association, 


New England—March 4 


Walker Memorial, M. I. T., Cambridge, Mass.; 
dinner P. M. Diesel Bus Operation — H. 
Austin Murray, automotive engineer, Texas Co. 

Harry T. Woolson, executive engineer, Chrys- 
ler Corp., and president, SAE, and John A. C. 
Warner, secretary and general manager, SAE, 
will also address this meeting. 


6:30 


Northern California—March 9 


Bellevue Hotel, Geary & Taylor Sts., San 
Francisco; dinner 6:30 P. M. Fuel Economy 
Meeting. 


Philadelphia—March 9 


Engineers Club; dinner 6:30 P. M. Speakers — 
Harry T. Woolson, executive engineer, Chrysler 
Corp., and president SAE, and John A. C. War- 
ner, secretary and general manager SAE. 


Southern New England—March 5 


Bond Hotel, Hartford, Conn.; dinner 6:30 P. 
M. Speakers— Harry T. Woolson, executive 
engineer, Chrysler Corp., and president SAE, 
and John A. C. Warner, secretary and general 
manager SAE. 


Washington—March 11 and 12 


Participation in National Aeronautic Meeting 
of the Society, Mayflower Hotel, Washing- 
ton, D. C. 
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About SAE Members: 








Fred L. Smith has been made executive 
assistant to the president of the National Aero- 
nautic Association, Washington, D. C. He 
formerly was director of aeronautics, State of 
Ohio, Bureau of Aeronautics, Columbus. 


W. R. Hamer, who prior to the Spanish 
Revolution, was service manager, General Mo- 
tors Peninsular, Barcelona, has been trans- 
ferred to Mexico City, Mexico, where he is 
service manager of General Motors de Mexico 


S. A. 


Leonard S. Wiener, formerly analytical 
engineer, Lycoming division, Aviation Manu- 
facturing Corp., Williamsport, Pa., has started 
work at the Naval Aircraft Factory, Philadel- 
phia, as junior aeronautical engineer. 


R. D. Edwards has been transferred by 
United Air Lines from Cheyenne, Wyo., where 
he was superintendent, overhaul and repairs, 
to Chicago where he was made assistant super- 
intendent of the eastern division. 


| iy 2 Larkin, formerly sales engineer for 
the Dole Valve Co., has associated with Dirkes 
Industries, Inc., as a sales engineer in the 
Michigan and Ohio territory. 


H. A. Brown is president and general 
manager of the Brown Chevrolet Co., San 
Francisco. He was previously vice-president 
and general manager of General Motors of 
Canada, Ltd., Oshawa. 


F. H. C. Rutschow has been transferred 
from the experimental department of Atlas Im- 
perial Diesel Co., Oakland, Calif., to the sales 
engineering department. 


Stanley S. LaSha has been made vice- 
president and chief engineer of the Porterfield 
Aircraft & Engineering Corp., Kansas City, Mo. 
This follows his affiliation with the Crusader 
Aircraft Corp., with which he was aeronautical 
engineer. 


William Waddell, formerly engine de- 
signer with Continental Motors Corp., Detroit, 
has joined the staff of Pratt & Whitney Aircraft 
Co., East Hartford, Conn. 


C. C. Carlton, secretary, Motor Wheel 
Corp., will be the speaker at the dinner of the 


C. C. Carlton 
Speaker 





American Foundrymen’s Association to be held 
April 9 during the fifth annual sectional con- 
ference of the Association at Michigan State 
College. 


G. P. Texada, automotive engineer, Stand- 


ard Oil Co. of California, has been transferred 
from Portland, Ore., to Walla Walla, Wash. 
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Archie T. Colwell has been made vice- 
president in charge of engineering of Thomp- 
son Products, Inc. With that company since 
1922 he has been director of engineering fo 
the past six years. Mr. Colwell is a member 
of the present SAE Council and last year di- 
rected the activities of the Cleveland Section 
as chairman. He graduated from West Point 
Military Academy as a distinguished cadet in 
1918 and did post-graduate work in electrical 
and mechanical engineering at the Army Engi- 
neering School, Fort Humphries, Va. 


Herbert ]. Sargent is now with the 
Pioneer Instrument Co., Brooklyn, N. Y. He 
was formerly with the United Aircraft Corp., 
Sikorsky Aircraft division, Bridgeport, Conn. 


F. B. Thompson has joined the Consoli- 
dated Aircraft Diego, Calif., as 
draftsman. 


Corp., San 


William Littlewood, who last year was 
awarded the Wright Brothers Medal for 1935, 
has been made vice-president in charge of en- 
gineering by American Airlines. Since 193: 





William Littlewood 


Engineering V-P 


he had been chief engineer. Before joining 
American, Mr. Littlkewood had been connected 
with Niles-Bement-Pond, Ingersoll Rand, Fair- 
child-Caminez Engine Corp., and Fairchild 
Engine Corp. 


T. S. Johnson, automotive engineer with 
Socony-Vacuum Oil Co., will sail from New 
York to Cairo, Egypt, on March 2, where he 
will join the company’s Near East division. 
Mr. Johnson had previously been with Socony- 
Vacuum in Cairo, being transferred to this 
country in 1932. Since then he has been in 
the company’s Brooklyn, N. Y., laboratory. 


Keith Kelsey is secretary and treasurer of 
the Lanova Corp., New York. He was pre- 
viously with National Parking Garages, Inc., 
also in New York. 


Robert Insley, assistant director of re- 
search, United Aircraft Corp., is author of the 
article, “Characteristics of the Two-Row Radial 
Engine,” appearing in the January, 1937, issue 
of Aero Digest. 
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A. R. Code, automotive engineer, Vacuum 
Oil Co., Pty., Ltd., Melbourne, Australia, has 
been re-elected president of the 
Automotive Engineers, Australia. 


Institute of 


Herman E. Winkler recently resigned 
from the Schwitzer-Cummins Co., Indian- 
apolis, of which he was chief engineer, to 


H. E. Winkler 
Makes Change 





become vice-president in charge of engineering 
and sales of the Winkler Manufacturing Co. 
Lebanon, Ind. Mr. Winkler is a past-chairma 
of the Indiana Section. 


Edsel Ford and William S. Knudsen 


have been elected honorary members of th 
Engineering Society of Detroit. 


Mitsutaro Ozawa has been made research 


engineer, automotive department, Tokyo Gas 
Denki Kogyo K. K., Tokyo, Japan. 


Charles Sardou, | is chief draftsman, 
Vultee Aircraft division, Airplane Development 
Co., Downey, Calif. He was previously chiet 
draftsman, airplane division, Kinner Airplane 
ind Motor Co., Glendale, Calif 


Maj. M. V. Brunson, 


Corps, U. S. Army, who is taking a highwa 
transport course at the University of Michigan, 
has recently submitted his thesis, “Operation of 
a Modern Taxicab Company,” in partial fulfill 
ment of the requirements for a Master of 
Science degrec. A copy is on file at SAE head 
quarters. 


Ronald ]. Small has joined the engineet 


ing department of Consolidated Aircraft Corp., 
Lindbergh Field, San Diego, as detail draftsman 


Quartermaste! 


Raymond a Aumack is service man- 
ager, motor vehicle department, Branch Stor- 
age Co., New York. He was previously auto- 
motive engineer, New Jersey Motor Truck 
Association, Newark. 


Samuel B. Farnum, Jr., former junio: 
engineer with the Standard Oil Co. of New 
Jersey, New York, has been made assistant to 
superintendent of motor vehicle equipment, 
Delaware-Maryland-District of Columbia di- 
vision, with headquarters in Baltimore. 


Miss Amelia Earhart has announced that 
she will pilot her Lockheed Electra around the 
world at the equator. “I believe airplanes will 
soon be flying around the world as a routine 
matter along the same route I mean to follow,” 
she said, adding, “I believe that the flight will 
be of value, just as I believe there have been 
benefits from every trans-oceanic flight that has 
been made.” She will start from Oakland 
Calif., “early in March,” heading west. 


- 


a 




















William B. Stout, president, Stout Engi- 
neering Laboratories and past-president of the 
SAE, is sponsoring a scholarship award, which 
carries one year’s tuition at the Engineering Col- 
lege of Wayne University, open to high school 
students in the Wayne County, Mich., area. 
The scholarship will be awarded the student 
submitting the most valuable and original idea 


for improvement of private air transportation. 
Mr. Stout was recently honored by being 
elected a Fellow of the Institute of the Aero- 


nautical Sciences. 


Walter A. Hamilton, system maintenance 
superintendent for TWA and for the last three 
years chairman of the Aeronautical Chamber of 


W.A. 
Hamilton 


Receives Award 





Associa- 


Transit 
selected as 


and the American 
maintenance 
recipient of Aviation’s Maintenance Award 
for 1937. The publication presents this award 
each year in recognition of outstanding 
tributions in the field of 


Commerce 
tion 
the 


committee, Was 


con- 


maintenance. 


Parry H. Paul, formerly with the Atlantic 
Refining Co., Philadelphia, has joined the en- 


gineering staff of the Autocar Co., Ardmore, 
Pa. 


H. V. Gill is assistant supervisor, rail 
tor cars, Santa Fe Railway Co., Albuquerque, 
N. M. He previously held a similar position 
with Santa Fe in Topeka, Kan. 


mo- 


W. P. Meeson has been made general 
manager of Triumph Co., Ltd., Gloria works, 
Coventry, England. He was formerly general 
manager of Blackburn Aircraft Co., Yorkshire. 


John W. Prinkey, formerly 
gineer, Overseas Motor Service Corp., has been 
made sales engineer, General Motors Corp., ex- 
port division, New York. 


service en- 


John a Nar gt has joined the engineering 
department of Olds Motor Works, Lansing, 
Mich. He was previously with the International 
Motor Co., Plainfield, N. J., as draftsman. 


N. W. Devittt, president, National Auto- 
motive Parts, Ltd., Toronto, is 1937 president 
of the Canadian Automotive Wholesalers As- 
sociation. 


Sydney Edgar Willett, heretofore com- 
mercial manager, Clayton Dewandre Co., Ltd., 
Lincoln, England, has been made joint gen- 
eral manager of that company. 


Peter Bukoff has joined the engineering 
staff of Barkley-Grow Aircraft Co., Detroit. He 
was formerly layout man with Douglas Air- 
craft Co., Santa Monica, Calif. 








.... At Home and Abroad 








Ferdinand Jehle has joined the Hoffman 
Specialties Co., Stamford, Conn., as director of 
laboratories. He was for many years research 
engineer with the White Motor Co., Cleveland. 
\ctive in the Cleveland Section, Mr. Jehle was 
editor of its Junior Journal. 


M.H. Clarke, formerly district retail man- 
ager, charge of service, Socony-Vacuum Oil Co., 
New York, has joined Sears-Roebuck in Chicago. 


Donald L. Bowe made chief, 
planning section, War Department, U. S. En- 
gineer Office, New York. He was previously) 
assistant to chief, engineering division, of the 
same office. 


has been 


R. R. Higginbotham Is project engineer 
with the Seversky Aircraft Corp., Farmingdale, 
N. Y., specializing in powerplant installation 
work. His former connection was powerplant 
installation engineer with Chance Vought di- 


vision of United Aircraft Corp., East Hart 
ford, Conn. 
Robert Ketcham, a former student at 


Purdue University, has joined the Caterpillar 
Tractor Co., as apprentice engineer. He will 
be located in Peoria, III. 


A. H. Chenault, engineer with Ethy! Gaso- 
line Corp., has been transferred from San Fran- 
cisco to Los Angeles. 


B. B. Bachman, vice-president in charge 
of engineering, Autocar Co., has been issued a 
broad patent on motor vehicles of the engine- 
under-the-seat type according to a news report 
which states, ““This is motor vehicle patent No 
2064100 issued under date of Dec. 15, 1936. 
The object of the invention is said to be to pro- 
vide greater maneuverability, greater pay-load 
capacity with better weight distribution, greater 
comfort and convenience to the driver, and to 
make the engine more accessible.” 


S. Ward Widney is vice-president and 
general manager of the Ride-O-Graph Corp., 


Brooklyn, N. Y. He was previously director 


S. Ward 
Widney 
New 
Affiliation 





of engineering, B. 
in Brooklyn. 


& J. Auto Spring Co., also 


C..a. Trollope who was technical engineer 


of the Chrysler Corp., export division, for 
Australia and New Zealand, now is affiliated with 
Chrysler Dodge Distributors (Australia) Pty., 


Ltd., Melbourne. 
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Delmar D. Robertson, former chief engi- 
neer of Wilkening Manufacturing Co., Philadel 
phia, has joined the Spicer Manufacturing Corp., 
Toledo, in a sales capacity. 


William F. Barge has joined the Aviation 
Manufacturing Corp., Williamsport, Pa., as chief 
tool engineer. He was previously tool engineer 
with Wright Aeronautical Corp., Paterson, N. J. 


Arthur E. Bausenbach, who was sales 
manager in charge of wholesale sales, Nilsen 
Automotive Electrical Service Co., Oak Park, 
Ill., is now with John Bean Manufacturing Co., 
Lansing, Mich., as salesman. 


Lyman P. McIntosh, formerly sales engi- 
neer, Stolper Steel Products Corp., Milwaukee, 


has been made president of Maysteel Products, 
Inc., Mayville, Wis. 


F. C. Crawford, president Thompson Prod- 
ucts, Inc., has been elected to the executive com- 


F. C. Crawford 
On 
Executive 
Committee 





mittee of 25 which will direct the 1937 Great 
Lakes Exposition, opening at Cleveland, May 


29. Mr. Crawford has also been elected vice- 
president of the National Aeronautic Associa- 
tion. 





Walter S. Rogers 


Walter S. Rogers, a member of the Society 
since 1926, died Jan. 16. Mr. Rogers, after 
graduating from high school in 1909, worked 
for five years as apprentice machinist and ma- 
chinist before entering the University of Michi- 
gan in 1914 where he specialized in internal 
combustion engines. His college course was 
interrupted by the World War. In 1917 he en- 
tered the Army Signal Corps and was later 
transferred to the Air Service where he did 
considerable work in connection with the 
Liberty engine and later in the supervision of 
Liberty engine installation in DH-4 planes. He 
returned to the University of Michigan in 1919 
and graduated with his B.S.M.E. that year. He 
immediately joined the White Co., as assistant 
repair service engineer. Continuing at White 
he became export service manager in 1931, 
remaining in that position until joining the 
Chrysler Export Corp., in 1935 as_ service 
manager. 
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Growing Fear of Automobile Accidents 
Declared Threat to Industry’s Progress 


@ Indiana 


“The automotive industry should awake to 
the fact that traffic congestion in cities and 
suburban centers (due to lack of proper traffic 
control), and the fear of accidents on long 
trips is already seriously cutting down the use 
of automobiles and their sale. Unless the in- 
dustry does something about this soon the 
future progress and growth of the industry will 
be disastrously affected,” said Burton W. Marsh, 
American Automobile Association, in opening 
his talk, “Building Better Drivers,’ before the 
Indiana Section, Feb. 11. 

“In spite of our tragic growth in the accident 
rate last year the picture is not all black,” con- 
tinued the author. He added that during 1936 
nearly half the states reduced their accident 
rate and 146 cities (more than half of those 
that reported with complete data) succeeded 
in reducing the fatality rate for the year. It 
is evident, he said, that any city or state that 
really desires to reduce accidents can do it, if 
it is willing to pay the price. Statistics, he 
stated, seem to prove that the city or state that 
heretofore has pleaded ‘unusual conditions make 
it impossible to save life’ does not have a leg 
to stand upon.” Mr. Marsh declared, “the 
toll can be reduced. It is being substantially 
reduced in all types of communities that employ 
modern and adequate prevention methods. No 
one thing will perform the miracle we desire. 
We must use every method and in some way 
control driver attitude and ability which seems 
to be one of the key troubles in the mounting 
accident and fatality rate. There must be con- 
trol and education of many sorts. Our police 
must handle this part of the problem and cor- 
rect drivers as well as arrest them and prose- 
cute. 

“We must awake to the fact that we are 
confronted with the problem of handling a 
gigantic transportation system that demands 
better facilities. We must realize that we 
need not only train drivers to better driving 
but train our police officials to better methods 
and better understanding of traffic and _ its 
shortcomings. The AAA is undertaking the 
training of the 18 to 22-year olds who at pres- 
ent have a higher accident rate than is neces- 
sary.” That adult education must also be under- 
taken somehow was agreed to by the speaker 
in answer to questions brought out in the 
discussion. 

Lee Oldfield, John T. Whitaker and Wilbur 


Shaw brought out two viewpoints on speed 
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in the discussion. Mistaking the speaker’s use 
of the term “speed and road control’? to mean 
that low speed limits be established, both Mr. 
Oldfield and Mr. Whitaker took the ground that 
slow traffic, indolent turning into main roads, 
slow-poke drivers and those who turn from 
one lane to another into oncoming traffic with- 
out looking, are dangers most frequently met 
on the highway. 

Mr. Shaw said “Forty-five is fast enough for 
road speeds. I am in greater fear of accidents 
every time I drive across the country than in 
facing the 500-mile race. When we bow! along 
the road at top speed and see a slow sign we 
drift along at what seems a creeping pace to 
us. Actually we are going at a high rate as 
we find out when we meet an unknown 45 
deg. turn or some other frequently met acci- 
dent situation. High speed on the road is a 
lot more dangerous than wide-open flight on a 
race track. We might as well recognize this 
fact and adjust ourselves to it.” 


Bigger Airplanes to 
Come, Declares Wilson 
@ So. New England 


“The whole trend nowadays is toward big- 
ger airplanes,” declared Chairman Eugene E. 
Wilson in opening the Jan. 20 meeting of the 
Southern New England Section which was 
attended by 120 members and guests. “We 
don’t know,” he continued, “what is the big- 
gest possible plane. We have found that the 
bigger they are, the easier they are to build 
and the bigger they are, the more economical 
they are.” 

Igor I. Sikorsky, scheduled to address the 
meeting, was prevented by illness from attend- 
ing. In his place A. V. D. Willgoos, engineer- 
ing manager of Pratt & Whitney Aircraft, gave 
a descriptive talk on the two-row radial engine, 
presenting with it numerous slides and colored 
motion pictures of a cut-away engine in opera- 
tion. 

Salient points made by Mr. Willgoos include 
the following: 

Pan-American regularly develops fuel econo- 
mies of 0.43 lb. per hp-hr. on the trans- 
Pacific run. 

Experimental test-stand economies of 0.38 Ib. 
per hp-hr. have frequently been made and 
occasionally bettered, which leads one to ques- 
tion the value of aircraft Diesels. 
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§.A.E. National 
THE MAYFLOWER 
WASHINGTON, D. C. 
Thursday, March 11 
10.00 A. M. 


A, L. Beatt, Chairman 


Fuels and Lubricants 


What an Octane Number is Worth in 
the Air-—D. P. Barnarp, Standard 
Oil Company of Indiana 

Engine and Laboratory Tests of Sta- 
bility of Aviation Oils — O. C. Brince- 
MAN, National Bureau of Standards 


1.30 P. M. 


Inspection trip through the National 
Bureau of Standards Laboratories. 


8.00 P. M. 


S. J. Zanp, Chairman 


Inspection Trip 


Vibration 


Measurement of Vibration in Flight - 
C. S. Draper and G. P. BENTLEY, 
Massachusetts Institute of Tech- 
nology, and H. H. Wits, Sperry 
Gyroscope Co. 

The Vibration Problems in Propeller 
Designing — F. W. Catpwett, Hamil- 
ton Standard Propeller Co. 


Friday, March 12 
10.00 A. M. Aerodynamic Problems 


Peter ALTMAN, Chairman 


Laminar and Turbulent Boundary 
Layers as Affecting Practical Aero- 
dynamics—E. N. Jacoss, National 
Advisory Committee for Aeronautics 

The Practical Application of Fowler 


Flaps—H. D. Fowter, Glenn L. 
Martin Co. 
10.00 A. M. Engines 


Rosert INstey, Chairman 


Carburetion of Engines for Long 
Range Flight — W. L. Losson, Wright 
Aeronautical Corp. 








Wasp “H” engines now run 600 hr. be- 
tween overhauls on United Airlines, without 
even valve adjustment. 

Exhaust valves have run 3000 hr. of airline 
service without apparent 
or other cause. 

Impeller-blade-tip speeds of goo ft. per sec. 
and master-rod bearing pressures of 35,000 Ib. 
per sq. in. are now in use. 

An automatic delayed-action oil-relief valve 
is now used on P & W engines, giving momen- 
tary oil pressures of 250 lb. per sq. in., for 
starting, which drop off to normal values as 
the engine begins to run. 


harm from fatigue 


Reports Temperature of 


70 Below at 35,000 Ft. 


@ Kansas City 

The temperature drops as low as 70 deg. be- 
low zero when you are flying at 35,000 ft., D. 
W. Tomlinson, assistant to the vice-president, 
Transcontinental & Western Air, Inc., told 89 
members and guests of the Kansas City Section, 
Jan. 19, in recounting some of his personal ex- 
periences in sub-stratosphere flight. With him 
on the program was Kendell Perkins, assistant 




















Aeronautic Meeting 


The Design of Metal Fins for Air- 
Cooled Engines— A. E. BrerMANN, 
National Advisory Committee for 
Aeronautics 

Aircraft Engine Reduction Gears - 
Forp L. Prescotr, U. S. Army Air 
Corps. 


2.00 P. M. 
H. J. E. Rew, Chairman 


Interior Finish of Transport Air- 
planes—H. O. West, United Air 
Lines 

Propeller Design Trends in France®* - 
H. L. BrownBack 

Design Trends as Affecting Ground 
Facilities* — L. L. Opett, Pan Ameri- 
can Airways 


Aircraft Design 


*Under the sponsorship of the 
Aeronautics Division of the A.S.M.E. 


2.00 P. M. 


Vat Cronstept, Chairman 


Engines 


Flexible Exhaust Valve Seats—S. D. 
Heron, Ethyl Gasoline Corp. and 
A. L. Beatt, Wright Aeronautical 
Corp. 

Determination of Service Ratings for 
Aircraft Engines—R. F. Gace, 
Wright Aeronautical Corp. 

Lubrication and Cooling Systems for 
Aircraft Engines— WeLponN Wortn, 
U.S. Army Air Corps 


6.30 P. M. 


Banquet 
Speakers 
Lieut. Col. B. O. Lewis, 
Chairman, Washington Section 
C. H. CuHatriecp, Toastmaster 
Harry T. Wootson, 
SAE President 


ArtHur Nutt, Wright Aeronautical. 
Corp. EUROPEAN AVIATION 
ENGINES 








chief engineer, Curtiss-Wright Airplane Corp., 
St. Louis division, whose subject was “The 
Sub-Stratosphere Transport Airplane.” = Mr 
Perkins substituted for G. A. Page, chief engi 
neer of the same company, who was ill at 
that time. 

Continuing Mr. Tomlinson told of winds en- 
countered at the base of the sub-stratosphere. 
At one time, he said, the wind from the north 
reached 100 m.p.h., and in another instance he 
drifted about 80 miles in 20 min. He made 
the interesting comment that he photographed 
the instruments because there was not time to 
record their readings quickly enough to have 
them accurate for a given condition. The read 
ings were later taken from the photographs. 

At Mr. Tomlinson’s request no notes wer 
taken of the technical portions of his paper. 
Mr. Perkins likewise requested that his remarks 
not be printed. 

Ralph R. Matthews told what happened at 
the Annual Meeting of the Society. E. F. 
Lowe, SAE assistant general manager, spoke 
of the nation-wide work of the Society and 
brought greetings from General Manager John 
A. C. Warner. E. W. Pughe, chairman of the 
Section, introduced the speakers and outlined 
meeting plans for the remainder of the year 


NEWS OF THE SOCIETY 


Method of Determining 
Octane Numbers Studied 
@ Washington 


What is the proper method of determining 
octane numbers? Why cannot specifications 
for hypoid-gear lubricants be established? When 
should crankcase oil be changed? These were 
some of the questions answered —or at least 
commented on far into the night at the Feb. 9 
meeting of the Washington Section. About 120 
members and guests heard Dr. T. G. Del- 
bridge, research and development manager, 
Atlantic Refining Co., speak on “Petroleum 
Products for Automotive Service.” 

At the business session Section members de- 
cided that they do not favor legislation re- 
quiring the registration of “professional” engi- 
neers in the District of Columbia, and heard 
J. F. Fox, as chairman of the Section Member- 
ship Committee, offer a prize of a Society pin 
to any member not on the committee, who 
brought. in two new members for the Section 
and Society. 

The present A.S.T.M. method of determin- 
ing octane numbers favors some refineries but 
is hard on others, Dr. Delbridge indicated. He 
hoped that efforts to find a single method 
would be right, but thinks they are wrong. A 
given fuel, he said, might show certain anti- 
knock properties in the laboratory, but act 
quite differently on the road. Dr. H. C. Dickin- 
son held that the problem can not be solved, 
and that a certain amount of approximation 
must be accepted. 

Specifications for hypoid lubricants can not be 
written, at present, Dr. Delbridge declared after 
the need for them had been suggested by F. 
M. McGeary, because their application is still 
in the experimental stage. His company is not 
prepared to accept responsibility for perform- 
ance, unless the gears are in reasonably good 
condition. He warned that trouble might de- 
velop if hypoid lubricants made by different 
companies are mixed. The non-petroleum sub- 
stances might react to form sludge or cause 
other difficulty, he said. C. M. Larson outlined 
the problems arising with hypoid applications 
and agreed that there is a lot to be learned 
about them. 

Crankcase oil in passenger-car engines should 
be changed at 1o000-mile intervals in summer 
and each 500 miles in winter, Dr. Delbridge 
believes. In the winter when the car is not 
used much, it is good insurance to make the 


change once a month, he said. Experience 
with a large fleet of trucks in bakery service 
was described in discussion submitted by I. H. 
Bernhardt, and read by B. H. Lemon. This 
fleet has covered about seventeen million miles 
in four years, with filters installed by the op- 
erating company; without draining the oil, al- 
though countless tests have been made of oil 
samples and the condition of the engine has 
been carefully checked. 

Also participating in the discussion were 
A. W. S. Herrington, Walter Bauer, C. E. 
Earle, and Lt. S. G. Nordlinger. Dr. O. C. 
Bridgeman acted as sponsor and presided at 
the technical session. 


“Wear — What It Is”’ 
Told by Metallurgist 


@ Baltimore 


“Hardness of metals is not a measure of 
wear . . . Cast iron is better than steel due 
to its self-lubricating qualities . Graphite in 
grain boundaries of cast iron supports particles 
which resist wear .. . Wear is less on metals 
if machined in the direction contacting metal; 
engine cylinders should be honed from top to 
bottom by a vertical motion, rather than by 
machining concentric.” These are but a few 
statements taken from Paul S. Lane’s paper, 
“Wear, What It Is,” read by him before the 
Feb. 4 meeting of the Baltimore Section. 

Mr. Lane, who is metallurgical research en- 
gineer, American Hammered Piston Ring Co., 
and secretary of the American Society for 
Metals, was heard by some 90 members and 
guests as he cleared up many popular mis- 
conceptions regarding wear of metals. 


Heldt Traces Automatic 


Transmissions to 1900 
@ Philadelphia 


Speaking before the largest audience as- 
sembled for a Philadelphia Section meeting this 
season, P. M. Heldt, engineering editor, Auto 
motive Industries, read a veritable encyclopedia 
of automatic-automotive-transmission informa- 
tion on Feb. 10. 

Automatic transmissions are not a new de- 
velopment, he said, noting that the Sturtevant 
car which was placed on the American market 
as early as 1904 Was so equipped and that in 


At Chicago Section’s February Meeting 





Courtesy Photo-Chek Service 


O. D. Treiber, of Hercules Motors Corp., at the left, gave the Chicago Section 


the lowdown on Automotive Diesel Engines, Feb. 2. 


With him at the speakers’ 


table are, from left, Fred L. Faulkner of Armour & Co., Chicago’s chairman; 
W. A. Parrish, Buda Co.; Leonard B. Gilbert, White Motor Co., and William 


A. Sears. Lane Technical School. 


(See story on following page.) 
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1900, George S. Strong of New York had de- 
veloped such a mechanism. Mr. Heldt went 
on to say that by 1910 all American cars with 
the exception of the Model T Ford had adopted 
sliding gear transmissions, a European develop- 
ment that met with many objections when first 
marketed. 

Not much progress was made during the 
second and third decades of the present cen- 
tury, according to Mr. Heldt, but in the late 
twenties the Warner Gear Co., introduced its 
Hi-Flex transmission and this development def- 
initely focused attention upon the transmission 
problem. 


S.A.E. JOURNAL 


The author went on to describe in detail 
the Strong reversible roller ratchet transmission, 
the de Lavaud swashplate and roller ratchet 
type, the R.v.R. automatic torque converter and 
the Waterbury hydrostatic torque converter. 
Other transmissions described in detail were the 
Lysholm-Smith, several inertia type transmis- 
sions, and the Mono-Drive (Banker) transmis- 
sion used by Yellow Coach, which is the only 
transmission now being used as standard equip- 
ment. Following were descriptions of the 
Macallen torque balancing mechanism and self- 
shifting transmission, the Prince self-shifting 
transmission, the Entz electric, the Electrogear 


Says 25,000 Miles per Year Warrants 


Use of Diesels in Transport Service 


@ Chicago 
Present-day automotive-type Diesel engines 
are generally applicable in highway-transport 
service ranging more than 25,000 miles per 
year, said O. D. Treiber, chief engineer, Diesel 
division, Hercules Motors Corp., Feb. 2, in ad- 
dressing the largest regular monthly meeting 
in the history of the Chicago Section. More 
than 300 guests and members were present. 
Speaking particularly of the Hercules model 
DJX series Diesel, Mr. Treiber said that ob- 
jectionable odors are largely eliminated through 
a combustion-chamber construction which ef- 
fects a high degree of uniformity in the burn- 
ing of fuel oil. He also declared that troubles 
from cold-weather operation are no obstacle to 
Diesel operation, calling attention to a fleet of 
Diesel-powered trucks operating in a section of 
Canada where the temperature dips to 35 deg. 
below zero. Heating of water and oil are some- 
times desirable under these conditions, he added. 
Many slides and a cut-a-way engine aided 
the author in describing the operation of the 
Hercules model DJX series of Diesels, defined as 
the four-cycle internal-combustion compression- 
ignition injection type. He explained that to 
provide effective turbulence of air in the com- 
bustion chamber as fuel is injected, and thus to 
secure thorough mixing, the engine has _ its 
combustion-chamber opening on the side of 
the cylinder. This, he said, results in more 
complete combustion, providing maximum 
power with minimum fuel consumption, smoke 
and noise. Continuing he pointed out that as 
air velocity would tend to slow up due to 
reducing piston speed, the piston begins to cover 
the chamber opening so that the velocity is 
steadily increased until the piston is about 12 
deg. ahead of top center. By then, he said, 
the air revolves inside the combustion chamber 
from 40 to 50 times the crankshaft speed so 
that the injection of the finely atomized fuel 
mist into the rapidly moving air insures a more 
complete mixing of air and fuel than can be 


obtained by any other known method. 

In discussing fuel oil Mr. Treiber pointed 
out that neither gravity, viscosity nor color 
indicate ignitibility, with this exception: low 
viscosity (about 35 sec. Saybolt Universal) and 
low Baumé (about 20 deg.) are indicative of 
a hard fuel oil to burn. He listed characteris- 
tics to guide in selecting a_neutral-distillate- 
petroleum fuel, shown in table below. 

Accelerative ability of the Diesel, freedom 
from carbon deposits, and a carbon-monoxide 
content of less than 0.005 per cent in the 
exhaust gases, he pointed out, are among fea- 
tures which commend Diesel engines for use 
in highway transport service. 

D. S. Craven, service manager of the Cum- 
mins Engine Co., in a prepared comment on 
maintenance of Diesel trucks, declared that 
any abnormal troubles reported on_ replace- 
ment installations are usually found to be due 
to lack of balance between the axle, transmis- 
sion, clutch and the new powerplant. Prop- 
erly balanced installations, he stressed, should 
incur no greater maintenance expense than 
gasoline units. Modern trucks designed 
throughout as a Diesel unit, he asserted, are 
free from earlier deficiencies and more adapted 
to operation on a comparable basis with gaso- 
line trucks and with special advantage as to 
fuel economy. 

In the discussion questions were replied to 
by Mr. Treiber, dealing with wet vs. dry liners, 
comparative operating costs of gas trucks and 
Diesel trucks, fuel pumps and spray nozzles. 
The life of a fuel injection pump, one oper- 
ator declared, has been shown by tests to be in- 
definite, if the fuel entering pump is clean. 
Adjustment of spray nozzles can be readily 
handled by the operator, Mr. Treiber stated, 
adding that where necessary, special equipment 
is available for the purpose. W. W. Parrish, 
chief engineer, of the Buda Co., serving as 
chairman of the technical introduced 
the speaker. 


session, 





Characteristics listed by O. D. Treiber in a Chicago Section talk as a guide in selecting a neutral 
distillate-petroleum fuel for Diesel engines are: 


1. Viscosity at 100 deg. fahr. 
(Saybolt Universal) (Preferably 40 to 70) 
. Sulphur (by weight) 
. Conradson Carbon 
Ash Content 


Avis WN 


Flash (for insurance purpose only) 


ae 


operates. 


8. Ignition and burning qualities to be equal to: No. 


Cetane number, min. 

Diesel Index number, min. 
Viscosity-gravity number, max. 
Boiling point-gravity number, max. 
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Moisture and sediment (BS&W) (per cent by vol.) 


. Pour at least 10 deg. less than lowest temperature 


Minimum 35 sec. 
Maximum 


100 sec. 

Maximum 2.0 per cent. 
Maximum 0.2 per cent 
Maximum 0.02 per cent 
Maximum 0.05 per cent 


Minimum 150 deg. fahr. 


where engine 


1-D. 





unit and the Bendix Turbo Flywheel 


gear. 

B. B. Bachman, Autocar Co., was the meet- 
ing chairman and the discussion was led by 
Oscar H. Banker, vice-president, New Products 


Co., and D. C. Prince, chief engineer, Phila- 
delphia works, General Electric Co., both of 
whom had _ transmissions under discussion, 
Maurice Partiot, Fleishel Control System, Paris, 
France, described the research and results of 
the Fleishel Control applied to the Cotal trans- 
mission. Preceding the technical session was 
a brief account of the Spanish War situation by 
H. C. Plummer, an American correspondent, and 
some comments of the automotive aspects of 
the conflict by Jose Pedroso, an Insurgent trans- 
port officer 


When Donald Blanchard left Philadelphia to 
become secretary of the SAE Engineering Re- 
lations Committee in New York he left vacant 
the office of vice-chairman of the Philadelphia 
Section. Chairman L. M. DeTurk has filled this 
office by moving Secretary D. D. Robertson to 
vice-chairman, Treasurer Frederick L. Creager 
to secretary, and by appointing Henry Jennings 


as the new treasurer. 


Two Types of Automatic 
Transmission Explained 


@ Metropolitan 
two different 
on—one on Chicago 
buses and another on French passenger cars — 
was reported at the Automatic Transmission 
Meeting of the Metropolitan Section, Feb. 8. A 
third paper on “‘finger-tip’ control or auto- 
matic shifting completed the program arranged 
by Harold F. Blanchard, technical 
Motor. T. C. Smith chairman. 
dance totaled 175. 

“The chief unit of interest on the drawing 
board, in the laboratory, on the road, and on 
the proving ground is an improved form of 
transmission,” contends Austin M. Wolf, con- 
sulting engineer, in the first part of his paper, 
“Automatic Transmissions” and sub-titled “The 
Cavalcade of the Transmission.’ Classifying 
the various types of automatic transmission he 
stated, “It would appear that the addition of 
a manual control that can assert itself over an 
automatic control would 
wish full 
relegate it to a robot.” 
the first part of his 
developments in_ the 
1904 to the present. 

In the second part, Mr. Wolf related the ex- 
perience record of 101 new coaches of the Chi 
cago Motor Coach Co., each equipped with 
“Mono-Drive” or Banker automatic transmis- 
sion, during six months of operation cover- 
ing over miles. Important results 
claimed by Mr. Wolf for this transmission are 
decreased driver fatigue by the elimination of 
thousands of gear shifts and de-clutchings dur 
ing the day’s work, smoother operation, and 
reduced number of accidents. ‘During this 
period,” he reported, “not a single universal 
joint, drive shaft, or axle shaft has been broken 
due to shock loads.” The Mono-Drive con 
sists of a planetary type of transmission mech- 
anism with three speeds forward and one re- 
verse and with automatic control, Mr. Wolf 
explained, showing how it employs centrifugal 
force through governor weights to shift gears 
automatically when the throttle is closed at cer- 
tain speeds. i 

The Fleischel-Cotal Automatic transmission 
as used on Peugeot cars in France was cham- 
pioned by Maurice Partiot of Paris, in his 
paper, ‘Automatic Transmissions — Here and 

(Continued on page 27) 


Successful operation of 
ot automatic transni 


types 


editor, 


was Atten- 


be desirable as many 
control rather than to 
Mr. Wolf concluded 
paper with a review of 
transmission field from 


operators 


2,000,000 

















New Members Qualified 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Jan. 10, 1936, and 
Feb. 10, 1937. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





ALLAN, Gorpon G. (A) associate editor, 
Motor Magazine (Hearst Publications, Inc.), 
572 Madison Ave., New York City; (mail) 
1660 Nelson Ave. 

BatTEN, JoHN Henry III (J) student, Twin 
Disc Clutch Co., Racine, Wis. 

Beck, JosepH F. (J) tool & die maker, Ford 
Motor Co., Dearborn, Mich.; (mail) 8600 
Northlawn, Detroit, Mich. 

BuTLeR, CHARLES W. (M) assistant engineer, 
Gulf Research & Development Co., P. O. Box 
2038, Pittsburgh, Pa. 

Cuess, GERALD E. (J) engineer, San Joaquin 
Light & Power Corp., Fresno, Calif.; (mail) 
820 Peralta Way. 

CLaFFEY, Bernarp D. (A) manager, gray 
iron & aluminum divisions, General Malleable 
Corp., Waukesha, Wis. 

Crark, C. A. (A) maintenance electrician, 
Briggs Mfg. Co., Hamtramck, Mich.; (mail) 
Room 438, N.E. Y.M.C.A., roroo Harper Ave., 
Detroit, Mich. 

CuNNINGTON, GeorcE R. (M) acoustical en- 
gineer, Woodall Industries, Inc., 7565 E. Mc- 
Nichols Rd., Detroit, Mich. 

Damon, RALPH SHEPARD (M) vice-president, 
American Airlines, Inc., 4848 W. 63rd St., 
Chicago, Ill. 

DesMonpD, JoHNn V. (J) production engineer, 
B. G. Corp., 136 W. 52nd St., New York City; 
(mail) 365 Washington St., Perth Amboy, N. J. 

Douset, Frank (A) regional manager, Gen- 
eral Motors Truck Co., 180 N. Michigan, Room 
1506, Chicago, IIl. 

DuckworTtH, Joun B. (J) engineer, engine 
laboratory, Standard Oil Co. (Ind.), Whiting, 
Ind.; (mail) 1537—1109th St. 

Duus, H. C. (M) chemist, E. 
Nemours & Co., Exper. 
Dept., Wilmington, Del. 

Eacker, Eart H. (M) assistant to vice-presi- 
dent, engineer of district, Boston Consolidated 
Gas Co., 100 Arlington St., Boston, Mass. 

EnriGHt, Witi1am C. (M) sales engineer, 
Western Felt Works, 420 Stephenson Bldg., 
Detroit, Mich. 

Faner, ALBERT FRANK, Jr. (J) observer in 
test, Wright Aeronautical Corp., Paterson, N. J.; 
(mail) 112 Rutland Rd., Brooklyn, N. Y. 

Fix, Frep (A) salesman, Johns-Manville 
Sales Corp., 1530 Builders Exchange, Cleveland, 
Ohio. 

France, CuHarctes W. (M) vice-president, 
general manager, Curtiss-Wright Corp., Robert- 
son, Mo. 

GotpsteIn, Harry D. (J) Naval 
Factory, Philadelphia, Pa.; (mail) 
Street. 

Greer, Epwarp M. (J) draftsman, research 
department, Continental Motor Corp., Detroit, 
Mich.; (mail) 4052 Tyler. 

Hart, Cuarres Louis (J) engineering aide, 
U. S. Army, Air Corps, Wright Field, Dayton, 
Ohio; (mail) 1621 Grand Ave. 

Harris, Benyamin F. III (A) industrial de- 
signer, 224 S. Michigan Ave., Chicago, Il. 

Hiccins, Joun S. (M) president, treasurer, 
general manager, Whittet-Higgins Co., 92 Ni- 
agara St., Providence, R. I. 


I. duPont de 
Station, Ammonia 


Aircraft 
3909 Pine 


Hopkins, Ben F. (M) president, Cleveland 
Graphite Bronze Co., 880 E. 72nd St., Cleve- 
land, Ohio. 

Hutrron, Ricwarp (J) project engineer, 
Grumman Aircraft Engine Corp., Farmingdale, 
L. I., N. Y.; (mail) 8946—g97th St., Wood- 
haven, L. 1, N. Y. 

Jonnson, RatpH SaAMueEL (M) test pilot, as- 


sistant test engineer, United Air Lines Trans- 
port Corp., Cheyenne, Wyo. 
Kawara, Masaki (FM) factory manager, 


Teikoku Spring Co., Ltd., Terajima-cho, Muko 
jimaku, Tokyo, Japan. 

KeLitey, THERON R. (M) Diesel field engi- 
neer, Waukesha Motor Co., Waukesha, Wis.; 
(mail) 708 Cumberland Drive. 


Korizse, Harotp O. (A) factory manager, 
Canadian Motor Lamp Co., Ltd., Windsor, 


Ontario, Canada. 

MacCuure, A. C. (M) time study supervisor, 
Hudson Motor Car Co., 12601 E. Jefferson Ave., 
Detroit, Mich.; (mail) 2659 Lakewood Ave. 

Mauck, Pierre J. (M) chief engineer, Fisher 
Body Corp., General Motors Bldg., Detroit, 
Mich. 

McKay, Epwarp W. (A) sales engineer, 
Bendix-Westinghouse Automotive Air Brake 
Co., 5001 Centre Ave., Pittsburgh, Pa. 

Metuapo, Donatp (A) president, Sunair 
Auto Top Co., Inc., Room 1404, 341 Madison 
Ave., New York City. 

Mitier, Cuarces H. (A) assistant represen- 
tative, service manager, White Motor Co., Cleve- 
land, Ohio; (mail) 1552 Ansel Rd. 

Morris, Witt1amM H. (J) chief clerk, Sinclair 
Wyoming Oil Co., Drawer B, Bairoil, Wyo. 

MuLHERN, Wiiti1am A. (M) assistant chief 
chassis engineer, Chrysler Motor Corp., Engrg. 
Bldg., Oakland Ave., Highland Park, Mich.; 
(mail) 14567 Woodmont Rd., Detroit, Mich. 

Newton, Tuomas J. (J) assistant supervisor, 
test fleet, U. S. Rubber Products, Inc., 6600 E. 
Jefferson Ave., Detroit, Mich.; (mail) 2014 
Elizabeth, Kansas City, Kans. 

Nourse, Hucu C. (M) vehicles engineer, 
Bell Telephone Co. of Canada, Montreal, Que- 
bec, Canada. 

O.iver, ALFRED FRANK (A) sales & service 
manager, Electric Auto-Lite, Ltd., Sarnia, On- 
tario, Canada. 

Parsons, Henry C. (J) draftsman, Parsons 
Co., Detroit, Mich.; (mail) 947 Berkshire Rd. 

Piocu, Wm. F. (M) chief draftsman, Ford 
Motor Co., Rouge Plant, Dearborn, Mich.; 
(mail) 3529 Sherbourne Rd., Detroit, Mich. 

Priest, Harry T. (J) secretary, P. K. Priest, 
Inc.,°120 E. Superior St., Duluth, Minn. 

PriestLEY, SAMUEL ALBERT G. (J) refinery 
chemist, Shell Co. of Australia, Ltd., Clyde Re- 


finery, Unwin St., Clyde, New South Wales, 
Australia; (mail) Pitsmoor, The Grove, Rose- 
ville, New South Wales, Australia. 

Rainey, Rextron S. (M) engineer, Victor 


Mfg. & Gasket Co., 5750 Roosevelt Rd., Chi- 
cago, Ill. 

Rorn, Georce Lewis (J) assistant chief en- 
gineer, Franklin Valveless Engine Co., Frank- 
lin, Pa. 

SHAPIRO, Francis Perer (J) salesman, Gen- 
eral Automotive Electric Co., 239 E. 149th St., 
New York City. 

SHuMWway, ALFRED E. (A) manufacturing 
agent, 647 W. Virginia St., Milwaukee, Wis. 

SmitH, Eart W. (A) vice-president, Dixie 
Greyhound Lines, Inc., 146 Union Ave., Mem- 
phis, Tenn.; (mail) 226 Washington Ave. 

SmitH, Laurte C. (M) desigmer, Atlas Im- 
perial Diesel Engine Co., Oakland, Calif.; 
(mail) 2119 Foothill Blvd. 

SomMeERS, ALEex. C. (M) engineer, Richfield 
Oil Corp. of N. Y., 19 W. 5oth St., New York 
City. 

SouLieRE, Ernest A. (A) sales manager, 
Canadian Motor Lamp Co., Ltd., Windsor, On- 
tario, Canada. 

Sguiers, JoHn C. (J) airplane designer, 
Barkley-Grow Aircraft Corp., 13210 French 
Rd., Detroit, Mich.; (mail) 648 Lawrence Ave. 

STaHL, ANDREW T. (M) testing engineer, 
Mack Mfg. Corp., Plainfield, N. J.; (mail) 235 
Willow Ave. Extension, North Plainfield, N. J. 

Stevens, ArtHur W. (A) research, 901 India 
Bldg., 84 State St., Boston, Mass. 

Stewart, S. Froyp (M) engineer, Leece 
Neville Co., 5363 Hamilton Ave., Cleveland, 
Ohio; (mail) 2413 Woodmere Drive. 

Stratton, C. Marcotm (J) sales depart- 
ment, Texas Co., Statler Bldg., Boston, Mass.; 
(mail) 158 Central St., Auburndale, Mass. 

TALBERT, JoHN E. (J) engineer, Wright 
Aeronautical Corp., Paterson, N. J.; (mail) 41 
Lewis St. 

TuHorpe, Lestie R. (A) salesman, Interna- 
tional Harvester Co., 611 W. Roosevelt Rd., 
Chicago, Ill.; (mail) 4350 N. Lincoln St. 

VaLuierR, ArcHrBALD E., Jr. (J) field repre- 
sentative, Ethyl Gasoline Corp., North Kansas 
City, Mo.; (mail) 2512 N. 51st Ave., Omaha, 
Nebr. 

Van Hier, Bryn Juan (A) industrial divi- 
sion engineer, Lycoming Mfg. Co., Industrial 
Engine Div., 3443 Wilshire Blvd., Los Angeles, 
Calif.; (mail) 2624 Glendale Blvd. 


von Goer, Frieprich Kari, Dr. (FM) 
scientific collaborator, Metallgesellschaft A.G., 
Bockenheimer Anl. 45, Frankfurt a.M, Ger- 
many. 


Wacker, C. W. (A) National Account Sales, 
B. F. Goodrich Co., 310 W. Taylor St., Chi- 
cago, Ill. 

WestLake, Vincent F. (J) Westlake Broth- 
ers Ice & Coal, Fords, N. J.; (mail) 147 Ford 
Ave. 

Wyp er, JoHn J., Dr. (M) development en- 
gineer, Doherty Research Co., 60 Wall St., 
New York City; (mail) 47 Maryland Ave., 
Long Beach, L. I., N. Y. 

Younc, Mervin H. (J) engineer, Wright 
Aeronautical Corp., Lewis St., Paterson, N. J.; 
(mail) 328-B Plaza Rd., Radburn, N. J. 


The applications for membership 
received between Jan. 15, 1936, and 
Feb. 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


Applications Received 


ALLEN, Everett Wait, coach engineer, Yel- 
low Truck & Coach Mfg. Co., Pontiac, Mich. 

ALMOND, JOHN RAYMOND, experimental en- 
gineer, Midland Steel Products Co., Cleveland, 
# 

Banta, CLirForD, petroleum technologist, E. 
I. duPont de Nemours & Co., Inc., Wilming- 
ton, Del. 

BauMAN, JoHN Nevin, vice-president, The 
White Motor Co., Cleveland, O. 

BEAVER, Kari, research engineer, Ethyl Gaso- 
line Corp., Detroit, Mich. 

Beppow, Victor Joun, electrical engineer, 
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Southdown Motor Services, Ltd., Sussex, Eng- 
land. 

BissELt, T. A., technical editor, Society of 
Automotive Engineers Journal, New York City. 

Bracke, Ronatp H., factory manager, Amer- 
ican Bantam Car Co., Butler, Pa. 

Botites, James C., sales manager, National 
Automotive Fibres Corp., Detroit, Mich. 

Borrani, Carios, general manager, Rudge 
Whitworth Societa Italiana, Milano, Italy. 

Brisson, Louis Cuarves, chief engineer, So- 
ciete des Freins Hydrauliques S de Lavaud, 
Paris, France. 

BurcuHELL, M. J., designing engineer, DeLuxe 
Products Corp., LaPorte, Ind. 

Carison, Witiiam H., sales representative, 
Twin Coach Co., New York City. 

CarTeR, Georce A., sales engineer, Allen 
Electric & Equipment Co., Kalamazoo, Mich. 

CuHapin, Epwarp ALBERT, test engineer, re- 
search department, Continental Motors Corp., 
Detroit, Mich. 

Davins, WiLi1AM C., associate marine engi- 
neer, U. S. Navy, New York Navy Yard, Brook- 
lyn, N. Y. 

Davies, CLARENCE E., secretary, The Ameri- 
can Society of Mechanical Engineers, New York 
City. 

Ditton, H. G., sales engineer, New Depar- 
ture Mfg. Co., Pittsburgh, Pa. 

DreEscHER, THEODORE A., manager of trans- 
portation, Borden’s Farm Products, New York 
City. 

Dunninc, Cuartes L., service manager, 
White Motor Co., Pittsburgh, Pa. 

EccLeston, Hersert L., manager gas and 
refining departments, Gilmore Oil Co., Los An- 
geles, Calif. 

FreLtp, Joun TruMAN, Diesel sales, Kenworth 
Motor Truck Corp., Seattle, Wash. 

Fish, JoHN Ropert, Research & Engineering 
Co., Springfield, Mass. 

FLoop, Henry, Jr., executive vice-president, 
Devonshire Corp., New York City. 

Garton, FRANK LEsLIE, associate director, 
motor testing laboratory, Shell Petroleum Corp., 
St. Louis, Mo. 

Gipson, GrorGE FRANcIs, experimental en- 
gineer, Vauxhall Motors, Luton, England. 

Gr_keson, Nose D., service manager, Hud- 
son Brace Motor Co., Kansas City, Mo. 

Gunn, JAMEs, motor vehicle inspector, Pub- 
lic Utilities Commission, Los Angeles, Calif. 

Hotper, Atrrep Rocer, mechanic, White 
Motor Co., Toronto, Ont., Canada. 

Hortak, Erwin A. V., research engineer, 
Hercules Motors Corp., Canton, O. 

ImMBLUM, ALLEN JOHN, vice-president, Pitts- 
burgh Auto Spring Co., Pittsburgh, Pa. 

IncaLts, Davin Bacsy, engineer, Titeflex 
Metal Hose Co., Newark, N. J. 

JERROLD, GILBERT, ingenieur, French Govern- 
ment, Paris, France. 

Kesster, J. R., Roberts Motor Co., Portland, 
Oregon. 

Lazpory, R. F., automotive department clerk, 
Union Oil Co. of California, Los Angeles, Calif 

Larayse, H. J., sales, Rim Division, Good- 
year Tire & Rubber Co., Inc., Akron, O. 

Lanc, Water Gorpon, service representa- 
tive, General Motors — Holden’s Ltd., Melbourne, 
Victoria, Australia. 

Lewis, Lewis Davin, production manager, 
E. G. Eager & Son, Ltd., Brisbane, Queensland, 
Australia. 

LoGATCHEFF, ALEXANDER,  cenetechnician, 
Paramount Pictures, Inc., Hollywood, Calif. 

Lovett, Hatton A., manager, Snap-On- 
Tools of Canada Ltd., Toronto, Ont., Canada. 

Macnuson, Cart J., electrician, Fields Motor 
Car Co., Portland, Oregon. 

ManvitLE, WrewiamM  Winpeck, _ student, 
Rensselaer Polytechnic Institute, Troy, N. Y. 

MarsHALt, JoHN MacinrosH, vice-president, 
Valvoline Oil Co., Cincinnati, O. 

Maun, Donatp D., automotive engineer, 
Lubri-Zol Corp., Wickliff, Ohio. 
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McCLELLAND, Epwarp W., sales representa- 
tive, Shakeproof Lock Washer Co., Chicago, 
Ill. 

McCoy, Joun T., general supervisor, research 
and development, Tide Water Associated Oil 
Co., Bayonne, N. J. 

Mitty, Avy, sales engineer, Frazier-Wright 
Co., Los Angeles, Calif. 

Minaker, Harry Lewis, mechanic, Packard 
Ontario Motors, Toronto, Ont., Canada. 

Morris, Harotp L., chief engineer, Hall 
Scott Motor Car Co., Berkeley, Calif. 

MouTIierR, Firmin L., service manager, Cadil- 
lac Motor Car Co., New York City. 

NUNNENKAMP, WILLIAM, service manager, 
Fields Motor Car Co., Portland, Oregon. 

RayMonp, ArTHUR E., vice-president, engi- 
neering, Douglas Aircraft Co., Santa Monica, 
Calif. 

ReuTHER, Martin Ernst, draftsman, Fisher 
Body Engineering, Detroit, Mich. 

Rosinson, SAMUEL T., field engineer, Wright 
Aeronautical Corp., Paterson, N. J. 

Ronan, ArtHur T., president, T. J. Ronan 
Co., New York City. 

Rotn, Witi1am Harrison, service represen- 
tative, General Motors Sales Corp., Philadel- 
phia, Pa. 

Rozett, BENJAMIN, superintendent, United 
Standard Products, Inc., Chicago, Ill. 

ScHooLtey, Ratpn E., mechanical engineer, 
American LaFrance Foamite Corp., Elmira, 
i i 2 

ScHutz, Tep, field engineer, Allen Electric 
& Equipment Co., Kalamazoo, Mich. 

SLOANE, RoperT Wooparp, engineering, Mon- 
arch Governor Co., Detroit, Mich. 

SmiTH, Cartson W., president, Consolidated 
Coal & Coke Co., Denver, Colo. 

Stanton, GEorRGE TayLor, manager, tech- 
nical consulting, Electrical Research Products, 
Inc., New York City. 

Upp, Greorce WIxtis, designer, Midland Steel 
Products Co., Cleveland, O. 

Weascer, ANTHONY V., manager, Pick Manu- 
facturing Co., West Bend, Wis. 

Wuire, Haypn James, delivery superinten- 
dent, Gulf Oil Corp., Philadelphia, Pa. 

Yerzvey, Fevix L., physicist, E. I. duPont 
de Nemours & Co., Wilmington, Del. 

ZueRL, Donarp, draftsman, A. B. Chance 
Co., Centralia, Mo. 


1937 Handbook Has 39 


Revisions, New Standards 


March is scheduled to bring SAE members 
their copies of the 1937 SAE Hanpsoox. This 
edition, now on the press, includes 39 new or 
revised standards approved by the General 
Standards Committee at its last meeting and 
adopted by the Council. These are vital changes 
and it is important that the new Hanppoox 
replace the 1936 edition on the desk of each 
SAE member. 

Among the major revisions included are 
specifications for aircraft-engine propeller hubs 
and shaft ends, flexible steel conduit and tubing, 
fuses and fuse clips, V-belts and pulleys, elec 
tric-lamp bulbs and bases, sockets, plugs and 
connectors and zinc alloys for die casting. Like 
wise important are the revised Lighting Division 
specifications for tail lamps and electric signal 
lamps and for minimum laboratory acceptance 
requirements for automobile headlamps. 

All of the new specifications are valuabl 
contributions to the industry. One on insert 
valve seats is the culmination of some thre 
years of work on this vital subject. A new 
specification on glass is an important piece of 
work. The tractor testing code is the first 
big job completed by the Tractor and Equip- 
ment Division. 


Other new standards include specifications 


for wuractor magneto mounting, new recom- 
mended practices for emergency electric lan- 
terns for vehicles stalled at night; clearance, 
marker and identification lamps, and a code 
for inspection and adjustment of headlamps 
of motor-vehicles in use. 


1937 SAE Roster 
Includes 2058 Changes 


All dressed up in its new cover the 1937 
SAE Roster is now in the hands of most 
members. Including the names of all those 
who joined the Society during 1936 it also 
has 2058 changes requested by old members 
who have had promotions, new jobs or new 
addresses. 

The total number of names is 5645. Geo- 
graphically speaking it includes listings from 
every state in the Union and from 39 foreign 
countries. 

Besides the names, positions and addresses of 
SAE members it also includes officers and coun- 
cil members of the Society, Section officers, 
committee personnel, past-presidents, SAE rep- 
resentatives on other organizations, members 
associated with universities and schools, en 
rolled students, companies with which mem 
bers are associated and membership statistics 
Information on membership, a price schedule 
of SAE publications and a description of the 
official SAE emblem are also included 


Production Work Stirs 
New Membership Interest 


Membership prospects among manufacturing 
men have already been stimulated materially 
by the new work in promotion of SAE Pro 
duction activities being done by O. B. Zimmer 
man under a special grant, SAE Production 
Vice-President R. R. Keith announces. 

Confining his current efforts to the Middle 
West where an overwhelming proportion of 
automotive manufacturing 1s located, Mr. Zim- 
merman is visiting scores of plants in the Mil 
waukee, Chicago and Detroit areas, and_ has 
already developed valuable data on topics which 
practical production men want to hear discussed 
at SAE meetings. This information is being 
correlated for study by the Production Activ- 
ity Committee, Mr. Keith states, and will be 
utilized in developing more vital meetings to 
attract a wider range of manufacturing mem 
bership than has heretofore been possibl 


Four New Projects to 
SAE Standards Committee 


Since the first of the year the SAE Standards 
Committee has scheduled four new _ projects 
for standardization and revisions of two exist 
ing standards. The new subjects are ratings 
for electrical equipment, engine and chass1 
number locations, anti-freeze solutions and tap 


for 


drills. Standards to be revised are those 
fuel-pump mountings and leaf springs 


Independent Committee 
Studies Cutting Fluids 


An independent Research Committee on Cut 
ting Fluids was formed during the past vear 
for the purpose of investigation in the field ot 
standardization and utilization of cutting fluids 
It has a personnel of 18 members, made up of 
automotive metallurgists and cutting oil engi 
neers. The chairman of this committee 1s 
Joseph Geschelin, Detroit technical editor, Auto 
motive Industries. Two technical projects are 
now being investigated by subcommittees, and 
formal reports will be available in the very near 
future 
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24) 
Abroad.” Two requirements of the automatic 
transmission, according to Mr. Partiot, are that 
it must do what the driver wishes to do within 
a fraction of a from the driver's de- 
cision and that it should not shift when the 
driver does not want it to shift. The Fleischel- 


second 


Cotal transmission he classified as an indirect- 
control transmission —‘“in which a mechanical 
brain decides the timing of the shifting and 
in which a_ booster, borrowing power from 


the motor, accomplishes the gear shifting when 
it receives the impulses from the control.”” Mr. 
Partiot then explained the operation of the con- 
trol that depends upon both speed and throttle 
and of the Cotal magnetic planetary gear box, 
showing how the transmission operates whether 


the throttle is open or closed. He told how 
the transmission is entirely automatic except 
for a button or hand control that will change 
the characteristics of operation from normal 


conditions to extraordinary conditions. 

“Finger-tip control is not exactly automatic 
gear shifting but is really remote or dual con- 
trol, as differentiated from the speed or torque 
method of control,’ stated Robert P. Breese, 
Bendix Products Corp., in his paper, “Auto- 
matic Shifting.” With it, he continued, pre- 
selection is possible — making the lever go in a 
little ahead of Mr. Breese concluded by 
describing the various elements such as solenoid- 
operated valves, selector switch, and automatic 
clutch. 

“The Mono-Drive is the right answer from 
the commercial viewpoint,” contended Oscar 
H. Banker in discussion, explaining that it 
had been evolved only after considerable prac- 
tical consumer research. ‘‘However,” he quali- 
fied, “we don’t claim that it is the ultimate.” 
Then, assisted by slides and a half-size work- 
ing model, he graphically supplemented Mr. 
Wolf's paper with descriptions of passenger- 
car applications and operating demonstrations. 


time. 


“The important thing for us engineers to 
decide,” believes E. Sydney Hall, “is whether 
the automatic transmission should simulate 


the driver’s function or set up a separate con- 
trol.” 

As Chairman of the Papers Committee, 
Herbert Chase read by title a paper written in 
Switzerland by Lowell H. Brown, Jarav Stream- 
line Corp., that reports European road tests to 
determine the fuel saving from efficient stream- 
lining. 


George A. Round, automotive engineer, 
Socony-Vacuum Oil Co., has been appointed 
chairman of Metropolitan Section’s Diesel En- 
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gine Activity to fill a vacancy left by T. § 
Johnson, also of Socony-Vacuum, who has been 


transferred to Cairo, Egypt. 


Lists Advantages of 


° 
Rear-Engine Buses 
@ Cleveland 

Greater floor space, less noise, minimized en- 
vine vibration, and more freedom from heat 
and fumes are a few of the advantages of 
rear-engine drive on buses, said Carl D. Peter- 
son, executive engineer, Spicer Manufacturing 
Co., when reading his paper, ‘Rear-Engine 
Clutch and Transmission Developments” at the 
Feb. 8 Cleveland Section Meeting. Stephen 
Johnson, Jr., chief engineer of Bendix West- 
inghouse Automotive Air Brake Co., gave a 
supplementary talk on “Air Clutch and Trans- 
mission Control.” 

Continuing, Mr. Peterson explained that on 
rear-engine buses, when the outboard clutch 
is used, clutch adjustment and replacement is 
facilitated. He also said that this type of en- 
gine mounting makes for better weight dis- 
tribution. Mr. Johnson described the air-control 
mechanism used with this installation. Be- 
cause of the distance of the powerplant from 
the operator, he stated, an important problem 
is to gage the motor speed correctly at the 
time of shifting gears or engaging the clutch. 
In many instances, he added, shifting is rough 
and clutch life short. He explained that the 
air shift was developed to facilitate these oper- 
ations and to make them fool-proof. 

It was agreed by several discussers that be- 
cause of the difficulty in estimating engine speed 
there is considerably more slipping of the clutch 
and that a one size larger clutch is necessitated. 
Even with this capacity, it was stated, both 
manufacturers and operators agree that clutch 
life is not satisfactory. 

That because of correct weight distribution 
when the powerplant is mounted at the rear, 
one discusser pointed out that the same size 
tires can be used on all wheels. 


Sees Vast Increase 
In Industrial Crops 


@ Detroit 


“At least 50 million acres of farm land will 
be required in the next decade to produce 
crops for industrial use.’’ This is one interest- 
ing fact quoted from a survey made by the 
Farm Chemurgic Council shortly after its in- 
ception in May, 1935, by Dr. H. E. Barnard, 
director of research of the Council, in speak- 
ing before members of the Detroit Section on 
Feb. 16. A recent estimate, he added, shows 
that over 6% million acres are already pro- 
ducing crops which find use in the automo- 
bile industry in the manufacture of one million 
small cars. This, he declared, compensates 
somewhat for the 30 million acres taken out 
of production because of the displacement of 
the horse by machinery. 

In describing the experiments being con- 
ducted at Atchison, Kan., in the manufacture 
of alcohol for motor fuel blends, Dr. Barnard 
said that the problem is to discover what par- 
ticular starches or other carbohydrates are most 
easily and economically fermentable into alco- 
hol. He considers the starch of the lowly arti- 
choke potentially one of the most important 


farm crops from this standpoint, although 
cornstarch has been the chief standby thus 
far. The Atchison plant has a capacity of 


10,000 gal. of motor fuel per day, requiring 
4000 bushels of corn, each containing more 
than 30 lb. of starch. The most desirable blend 
of alcohol and gasoline, according to Dr. 


Barnard, is one containing 10 per cent alcohol. 


On this basis, he said, it will take 700 million 


bushels of corn, grown on 21 million acres 
to supply 10 per cent of our present annual 
fuel requirements. 

Stating that industrial uses of the soybean 
have gained wide recognition in recent years, 
he said that in 20 years the number of acres 
of this crop under cultivation has increased 


a thousand fold, and that there are 600 known 
varieties of the bean. Its principal asset, chemi- 
cally, is its high protein content, 40 per cent, 
against 10 per cent for corn, according to 
Dr. Barnard. 


Furthermore, Dr. Barnard pointed out, there 
are plants already in operation in which soy- 
bean protein is produced in quantity for many 
industrial uses, such as the coating and sizing 
of paper stock and for the manufacture of 
glues and adhesives. Should the paper indus- 
try adopt this new method of sizing, the re- 
quirements would call for tons of pro- 
tein a year, he said. Other products listed, 
which contain some proportion of soybean oil, 
include artificial leather, celluloid, glues, lino- 
leum, ink, rubber substitutes, paints and var- 
nishes. The Department of Agriculture, he 
remarked, has recently established a_ research 
laboratory at the University of Illinois for the 
study of the industrial utilization of soybeans. 

Many crops, the products of which are im- 
ported, could easily be grown in this country, 
according to Dr. Barnard. Tung oil, the basis 
of many superior varnishes and enamels, is a 
case in point. It comes from China at 
he said, adding that already there are 60,000 
acres of tung-nut-bearing trees under cultiva- 
tion on the Gulf Coast. Flax, hemp and sugar 
are other examples. 

L. F. Livingston, manager, Agricultural Ex- 
tension Section, E. I. duPont de Nemours & 
Co., in discussing Dr. Barnard’s paper, pointed 
out that the engineer is the weak link in the 
farm-chemurgic problem and that it will be 
up to him to put the work of the scientist into 
practice. Primarily, he said, economics will de- 
termine the uses of the products of the re- 
search laboratory. Because our forefathers de- 
pleted our natural resources on such a lavish 
scale —in order for us to get where we are 
Mr. Livingston that this policy has 
brought us to the point where the economics 
of the situation dictate the 
discovery of substitutes. 

Soybean oil is useful in the manufacture of 
synthetic enamels and is usually combined with 
synthetic resins, synthesized in the oil itself, 
according to J. L. McCloud of the Ford Motor 
Co., who was one of the discussers. Soybean 
oil is related to linseed oil and combines the 
properties of a drying oil and a non-film form- 
ing oil. It works best with Glyptal, a syn- 
thetic resin made from glycerine and_pthalic 
anhydride, he concluded. 


15,000 


present, 


Says 


conservation and 


Quotes Laws of Nature 
In Paper on Cooling 


@ Canadian 
Fundamental laws of nature —that mechani- 
cal energy and heat are interchangeable and 
that heat will always flow from a hotter to 
a cooler body quite regardless of the quantity 
of heat involved—are of primary importance 
in the problem of heat transfer as applied to 
automotive cooling apparatus, stated L. P. 
Saunders in introducing his paper “Anticipating 
Cooling Requirements,” to the Canadian Sec- 
tion, Jan. 20. Ice-glazed streets kept attend- 
ance to 88 at the dinner meeting at the Royal 
York Hotel, Toronto. 
Because these fundamental principles are in- 
volved, today’s increasing demands on the cool- 
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ing system can only be met by improvement in 
design and refinement in detail, he explained. 
Stressing the difference existing in the volumetric 
capacity of the water which carries the heat 
to the metal and the air which carries the heat 
away from the outside of the metal, he ex- 
plained, “we have on one side of the metal 
water, approximately 800 times the density of 
the medium by which it is cooled and approxi- 
mately 3200 times the volumetric heat capacity, 
which in turn represents an air mass of ap- 
proximately four times that of the water,” and 
added “‘it is most necessary that this tremendous 
difference be appreciated.”’ He pointed out the 
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A revolutionary improvement in 
automobile door handle design 


The new YALE Flush Handle combines 
safety with attractiveness. It eliminates the 
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impossibility of proportioning the water and 
air surfaces in direct ratio to this difference. 

Mr. Saunders made the interesting observa 
tion that a 350 cu. in. engine at 60 m.p.h. dis- 
sipates sufficient heat to warm a seven room 
house on a zero day. This, he said indicates 
the demand made on the cooling system of a 
present day automobile. 

With the present grille design, he said, there 
are a number of cars on the market which at 
a speed of 60 m.p.h. have the radiators operat- 
ing under conditions equivalent to 40 m.p.h., 
and this change is entirely due to the resistance 


dangers caused by conventional projecting 


type handles and also adds greatly to the 
beauty of modern streamlining. 


YALE Flush Handles are equipped with 
YALE Locks, known everywhere for their 
security. Their design and operation elimi- 
nate the annoyance of careless “locking out” | 
and also provide anti-bandit protection. 


TO OQPERATE—press the button in the 
handle. This releases the catch, enabling the 
operator to grasp the handle and unlatch the 
The closing of the door automatically 
returns the handle to flush position. When 
the door is operated from the inside, the 
handle remains in flush position. 


THE YALE & TOWNE MFG. CO. 


Detroit Division 12340 Cloverdale Ave. 


door. 
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of air flow set up by the grille and ot! 
ornamental material. 

These are but a few excerpts from Mr. 
Saunders’ paper in which he thoroughly treated 
the problem of anticipating cooling require- 
ments. It supplemented his earlier 
“Radiator Development and Car Cooling, 
which was printed in the December, 1936, 
SAE JourNa.. 

Canadian Section Chairman Max Evans 
troduced the speaker. 


paper, 


Talks on Theoretical 


Side of Ethyl Gasoline 


@ Denver 
Eighty members and guests of the Denver 
SAE Club turned out on Jan. 15 fo hear Archie 
Vallier, of the Kansas City office of Ethyl Gaso- 
line Corp., talk on theoretical and_ practical 
sides of Ethyl gasoline. His talk was accom- 
panied with instructive demonstrations. The 
Continental Oil Co. donated its auditorium for 
this meeting. 


Presents Charter to 


Oldest Student Branch 
@ Ohio State 


The Ohio State University Student Branch, 
the first SAE student branch to be formed, 
ceived its Certificate of Charter on Jan. 22. The 
presentation was made by E. F 
general manager of the Society, who compli 
mented the Student Branch on its splendid re 
ord since it was organized in 1925. 

While on the Ohio State campus Mr. Low 
was drafted by the A.S.M.E. student group to 
address its meeting, pinch-hitting for th 
scheduled speaker who was unable to be 
present due to the flood. 


. Lowe, assistant 


elected for 
the winter quarter at the Student Branch’s 
Jan. 8 dinner meeting: C. A. Hall, chairman: 
Eugene McPherson, vice-chairman; Robert Zinn, 
secretary and John Gayer, treasurer. 


The following new officers were 


Student Members Hall, Zinn, G. E. Tei 
penny, and A. R. Shaw attended the SAE An 
nual Meeting in Detroit. On Jan. 15 they gave 
brief reviews of the sessions they attended at a 
joint SAE-A.S.M.E. meeting on the Ohio State 
campus. 


Expounds Virtues of 


Cast Iron and Alloys 
@ New England 


“Our old conception of cast iron being an 
unreliable, weak, brittle metal has been changed 
by coordinate efforts of engineers, metallurgists 
and foundries,” said J. F. Walls, chief engi 
neer, International Nickel Co., in his talk be- 
fore the New England Section, Feb. 9. H« 
continued, “It is now a versatile material pos- 
sessing virtues where dependability and dura 
bility are primary requisites.” 

Cast crankshafts and camshafts must be re- 
liable and economical to an extent equal to the 
wrought materials they have replaced, he said, 
adding that it is evident from the quantity now 
in use that parts made from cast materials are 
performing satisfactorily. 

He went on to say that production engineers 
ask what factors justify the use of cast materials 
for forged ones in crankshafts and camshafts. 
Answering, he said, “They may be classified 

















as economy, engineering design, and material 
characteristics.” 

Mr. Walls then took each of these factors 
and explained how these characteristics are met. 
Details were given on fatigue properties. Damp- 
ing capacity was then defined as the amount 
of work dissipated into heat by a unit volume 
of material during a completely 
of unit stress. 

For the present, Mr. Walls continued, we 
can only assume that a crankshaft made of ma- 
terial of high damping capacity with moderate 
strength may have a greater effective strength 
and life expectancy than one made from ma- 
terial with much higher strength having a low 
damping capacity. Much of the current de- 
velopment of cast iron and its alloys for ap- 
plications, as in crankshafts and camshafts, has 
been carried on with little specific information 
on the torsional properties of this material, he 
added. 

Mr. Walls next spoke on several methods 
from a foundry standpoint which might be 
used in making cams. He said that crank- 
shafts have been made from all kinds of ma- 
terials, both in the forged and cast forms, but 
not until recently were cast products considered 
safe for high speed engines. 

How the Ford Motor Co. evolved an alloy 
cast steel crankshaft after lengthy and costly 
experiments was told. 


reversed cycle 


Jetween 2,000,000 and 
3,000,000 of them have gone into service with 
a marked reduction of failures below those 
encountered with forgings, Mr. Walls added. 
Slides and charts aided the speaker in making 
clear some of the matters in his paper. 


Compares Efficiency of 
Diesel and Steam Trains 
@ Milwaukee 


New Diesel locomotives on — streamlined 
trains show an improvement of three to one 
over the conventional steam locomotives in 
overall efficiency between the fuel and the power 
on the wheels, E. F. Weber, superintendent of 
automotive equipment, Burlington Railroad, 
told some 200 members and guests of the 
Milwaukee Section on Feb. 5. This has reached 
27.5 per cent, he stated. 

Speaking particularly of the eight Burlington 
Diesel trains which have several million miles 
of main-line travel to their credit, he told of 
the initial difficulties that had to be overcome 
with these new and unknown engines and 
equipment. Before reading his paper Mr. 
Weber had moving pictures run showing these 
trains on record-breaking trips. 

That the subject of streamlined trains is of 
interest to Milwaukee Section members was 
evidenced by the prolonged discussion which 
continued long after the usual closing hour and, 
even then, had to be cut short by the chair- 
man. 


Past-President Roos to 
Head Advisory Committee 


D. G. Roos, technical adviser, Studebaker 
Corp., is the new chairman of the SAE Past- 
Presidents Advisory Committee. He takes this 
office following recent action of the Committee, 
based upon a suggestion by Col. H. W. Alden 
who has been chairman since its inception, 
“That at the beginning of each Society ad- 
ministrative year, the chairmanship of the 
Past-Presidents Advisory Committee shall fall 
to the lot of the past-president who at that 
time has just finished his services as a member 
of the Society’s Council.” 
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Talk on Valve Steels 
Stimulates Discussion 
@ Pittsburgh 


Higher engine output and greater speeds 
have placed increased demands upon valves. 
How these demands are being met with the 
development of new steel alloys was explained 
by Harry D. Bubb, chief engineer and metal 
lurgist, Thompson Products Co., before 80 mem- 


bers and guests of the Pittsburgh Section, Jan. 


Autocar 
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26. He spoke in the place of Archie T. Col- 


well, Thompson Products’ vice-president in 
charge of engineering, who was prevented by 
illness from attending. 

In the discussion which followed his paper 
Mr. Bubb explained that better materials and 
improved design have been used to overcome 
the warping of valves that took place in early 
airplanes due to the rush of cooler air past 
the valves during power drives. 

Answering a question by George W. Brisbin, 
Peoples & Columbia Natural Gas Companies, as 


Convincing proof of the stability, progres- 
siveness and sound policies of two out- 
standing companies in the automotive field, 
is the long and unbroken business relation- 
ship between the Autocar Company and 
the Spicer Manufacturing Corporation. Both 
companies had their beginnings in the very 


early days of the industry; both companies 





have kept pace with its development; both 


companies are still thriving today. 


Spicer is naturally proud of this long and 
successful relationship, and of its time- 
proved connections with many other lead- 
ing manufacturers of commercial vehicles 
and passenger cars. Never at any time has 


the relationship between Spicef and man- 


ufacturer been other than the strict 


lationship between vendor and purchaser. 





re- ‘rating the change to the then newly invented 
Universal Joint Drive. Equipped with Spicer 


Universal Joint. 


Spicer Manufacturing Corp. « Toledo, Ohio 
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One of the modern Autocar trucks. Equipped 
with Spicer Needle Bearing Universal Joint. 


One of the very early Autocar trucks incorpo- 
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to width of valve seats, Mr. Bubb said that he 
considers a seat of moderate width best tor 
automotive use. Wide seats, he explained, arc 
used in airplane engines because of use of solte: 
metals and sustained full-load operating con 
ditions. 

Regarding sticking valves, Mr. Bubb said 
that some qualities of oil seem more apt to 
cause this trouble than others. Asked by 
Charles Noll, Gulf Oil Co., whether he had 
been able to obtain any correlation between 
oxidation points of oils and their tendency to 
cause valve sticking, he answered that many 
tests have been made but that because so many 


Titeflex for twenty years has been satisfactorily used for fuel lines by 
all Manufacturers of Automobiles, Trucks, Tractors, Buses, Aeroplanes 
and Motor Boats. 


Titeflex is all-metal. No rubber or composition is used to make the 
tubing tight, and it therefore does not deteriorate when carrying 
gasoline, oil, lubricants or steam. All flexibility and movement is 
absorbed directly in the metal wall, which eliminates the use of a 
packed sliding joint to produce flexibility. 


Titeflex is now used extensively in Industry as fuel lines on gasoline and 
diesel driven motors, lubrication and pressure lines for machine tool 
equipment, exhaust tubing, and conduit for low pressure applications. 
Radio shielding for low and high tension lines, and steam, water and 
air lines in manufacturing processes. We are experts in flexible tubing 
problems. Send us your exact requirements and we will give you our 
recommendations for any application. 
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Newark, 
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other tactors have to be considered no definite 
correlation has been obtained. 

Section Chairman Stephen Johnson, Jr., 
3endix-Westinghouse Automotive Air Brake 
Co., mentioned some difficulties he had experi 
enced with air-compressor valves during recent 
years which were probably due to changes in 
methods of refining oils. These have been 
overcome, he said, by using dewaxed oils of 
good quality. 

Charles R. Lund, American Oil Co., Ralph 
Baggaley, Jr., McCrady-Rodgers Co., and Robert 
Austen were among others contributing to the 
discussion. 
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Dance Supplants 
Technical Meeting 
@ Northwest 


Technical matters were thrown overboard 
when the Northwest Section held a dinner 
dance at the Hotel Roosevelt, Seattle, Jan. 22. 
At the dinner Sherman Bushnell and John 
Holstrom, returned travelers, described their 
recent trips. Mr. Bushnell’s 12,000-mile motor 
tour took him through Pasadena, Calif., where 
he witnessed grinding of the 200-in. glass mit 
ror which is being polished at the California 
Institute of Technology for the world’s largest 
telescope, and also to the Texas Centennial Ex- 
position. Mr. Holstrom visited the industrial 
centers of the Middle West. 

About 45 people attended the dinner and 
an additional 15 came in later for dancing 
Guests of the Section included Mr. and Mrs 
N. A. Carle, Mr. and Mrs. H. A. McMorris and 
Mr. and Mrs. E. C. Van Horn. Mr. Carle is 
Seattle’s city engineer and Mr. McMorris is on 
his staff. Mr. Van Horn supervises the city’s 
new automobile testing station 


Links Car’s Shape and 
Its Lubrication Problem 


@ So. California 


“Nothing has greater eflect upon lubrication 
requirements of the modern car than its ap- 
pearance.”” So said G. L. Neely, research engi- 
neer, Standard Oil Co. of Calif., in his paper, 
“Lubrication Trend in 1937 Car Design,” be- 
fore the December meeting of the Southern 
California Section. In explanation, he con- 
tinued, “‘With changes in appearance, not only 
come changes in operating temperatures, loads 
and speeds of the powerplant and its ap- 
purtenances, but even their very design, their 
location and their control are to a large degree 
influenced by the shape of the car itself.’ 

The definite trend toward higher power out- 
put, he said, continues in 1937 and aggravates 
such problems as oil consumption, oil tem- 
peratures, oil distribution, and bearing loads. 
The control of oil consumption at high speeds 
is mainly accomplished by the use of more 
and better piston rings, he said, mentioning 
particularly the Perfect Circle X-90 oil and 
compression rings which utilize a_ series of 
double-leaf spring units equally spaced on a 
carrier band, the gap being located opposite the 
ring gap. The expanders, he added, are 
claimed to maintain uniform ring pressure at 
all speeds. 

The author went on to say that further con- 
trol has been obtained in some cases by the 
use of compression rings with tapered faces 
and also in the use of narrower rings. Pistons 
with four and five ring combinations will be 
more common in 1937 than ever before, he 
added. In this respect he stated the necessity 
of emphasizing that the control of oil consump- 
tion by the use of more rings, narrower ring 
faces and beveled faces tends to starve the 
upper rings at lower speeds and that a definite 
deficiency in ring lubrication may result from 
such a trend. Actual tests, he stated, only can 
determine whether or not increased speeds and 
loads will require crankcase oils that are com- 
pounded to improve oiliness or film strength 
properties. 

On the subject of rear-end design, Mr. Neely 
declared, “By all means the most important 
development in 1937 cars is the wide adoption 
of the hypoid rear axle.” He referred to re- 
cent papers by Austin M. Wolf and Walter R. 
Griswold which deal in detail with factors in- 





fluencing the lubrication of hypoid gears. These 
axles, he said, must now be lubricated with a 
product which is chemically reactive with steel 
render them less subject to 


gears to scoring. 


Hypoid-gear lubricants, he continued, are not 
6) stable as the best highly treated straight 
mineral oils, but they are adequately stable 


and rapid progress in lubricants of high film 
strength and high chemical stability will con- 
stitute our next gear-oil development. 

In his paper Mr. Neely touches practically 
every phase of lubrication, noting among other 
things that plated pistons will be more gen- 
erally used because of their low 
friction against cast iron with the consequent 
tendency toward and 
resistance to wear. 

He also pointed out that the chemical reac 
tion characteristics of motor oil is now of much 
significance in the breaking-in of new engines 
and that some manufacturers are already 
ing to plate their cam shafts and other parts 


coefhcient of 


lessened scoring, their 


hav- 


to prevent their scoring during the breaking-in 
period. 

C. T. Austin represented the Aviation Se 
tion of the Southern California Section at a 
meeting of the National Aeronautical Associa 
tion held in Los Angeles Jan. 21. Twenty-three 
other aircraft organizations were represented. 
Mr. Austin ts chairman of the Section’s men 


bership committee 


Glynn and Lowe Speak 
Before Pratt Students 


“Opportunities for Young Engineers in Fleet 
Operation and Maintenance,” 
chosen by F. K. Glynn, 
American Telephone 


was the subject 
automotive engineer, 


and Telegraph Co., when 


he addressed 55 students at Pratt Institute, 
srooklyn, N. Y., Feb. 2. SAE Assistant Gen- 
eral Manager E. F. Lowe also spoke before the 
students, setting forth the advantages of student 


membership in the Society. 


SAE Annual Meeting 
Reported by Savage 


@ Oregon 
Meet 


was Verne 


Bringing the story of the SAE Annual 
ing in Detroit to the Oregon Section 
Savage’s part at the 
ing, held Lincoln's 
the Section’s 
his trip 


February meet 
birthday in Portland As 
delegate he submitted a log of 
enlivened with 


Section’s 


experiences on the 


Diesel-operated streamliner which took him 
East. 

There is considerable interest in passenger 
car Diesels, Mr. Savage said in discussing new 
developments in the industry, adding that in- 
terest also continues in rear-engine vehicles 


He mentioned that experiments are being mad 
in solid-fuel that gear 
1S being that 


injection, lubrication 


improved and new features are 


coming up that will make the car of toda 
obsolete in a few years 

The reason for so much talk about hypoid 
gears, Mr. Savage said, is to impress the pub- 
lic with the necessity of lubricating them prop 
erly and not because any trouble is expected 
to develop from them. The subject of hypoid 
gears precipitated a lively discussion in which 
O. E. Dagner, S. C. Schwarz, Otto Struss, 
Kenneth Ayers and others took part 

Besides touching the highlights of the meet- 
ing, Mr. Savage also reported that he found 
time to talk before the Detroit Automotive 
Trades Association on periodic inspection of 
motor vehicles, and to visit William B. Stout's 
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plant where he inspected the Scarab car 
and the trailer-home. 


“Why do oil 


new 


companies usually recommend 


lighter oils for cars than those specified by the 
factory?’’ a question from the Section’s Ques- 
tion Box, was answered by Mr. Schwarz. In 
his opinion manufacturers specify oils heavy 
enough to serve under the most unfavorab! 
conditions of operation. He stated that maxi 
mum working temperatures for SAE 10 parafhin- 
base oil is 165 deg., for SAE 20, 188 deg.. 
and for SAE 30, 225 deg. With SAE 10 oil, 
he continued, metal to metal contact can be 
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expected at a 


temperature only slightly above 
thermostats cut in Mr. 
Schwarz pointed out, however, the 
using light oil. He 


that 


the point where 
economy of 
said that tests have 


changing to oil 


proven 


grade lighter 


one can 

save 3 per cent in gasoline consumption 
Mr. Struss announced that a full Chevrolet 
knee-action assembly 1s being presented to th 


Oregon State College Student Branch by the 


Section through the 


Co 


courtesy of rteld Motor 


ae lo G Ca [ 


Built to 
S. A. E.and U.S. NAVY 
specifications 
HOOVER 


BALL AND TAPERED ROLLER 
BEARINGS 


ANN ARBOR 


YG 


l 


) 
fy Cu aa 





H@@VER 
bAs Ee * 8) 
BEARING 
COMPANY 


MICHIGAN 





March, 1937 











Se ee area ae 





32 


SAE Men Participate 
In Aircraft Meeting 


“It flies pretty fast, but it ought to climb 
better,” is a typical test pilot’s report of the be- 
havior of a new plane, said Edward P. Warner 
in his paper advising airplane builders to follow 
the road taken by the automobile industry ten 
years ago when it established proving grounds. 
Mr. Warner’s paper was read before the Institu- 
tion of the Acronautical Sciences during its fifth 
annual meeting in New York, Jan. 27-29. Many 
other SAE members were prominent on the 
program. 
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Continuing, Mr. Warner said, ‘‘Until the auto 
industry introduced proving grounds the test 
driver’s verdict was supreme. Thereafter it was 
supplanted by the coldly unchallengeable testi- 
mony of recording instruments.” Such measure- 
ment is needed by aircraft builders — particularly 
of four general factors, he added, listing them 
as static stability, dynamic stability, the maxi- 
mum control action obtainable by maximum 
use of controls, and the lightness of the control 
forces with which a given action can be ob- 
tained. 

Mr. Warner went on to say that nothing is 
really understood until it can be measured, 
adding that there should be developed instru- 
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ments fit to make the measurements decided 
upon. Thanks to the National Advisory Com- 
mittee for Aeronautics, he said, 80 per cent of 
the instrumentation is ready and waiting, whil 
the rest is in an advanced state of development. 

At the Annual Dinner of the Institute, Jan. 
27, Dr. J. C. Hunsaker, Luis de Florez, and 
Charles L. Lawrence described, demonstrated 
and exhibited a machine for testing the “multi- 
vibrational beta’”’ defined as “‘a pneumatic acous 
tic phenomenon made by the lips and tongue 
to register varying degrees of disapproval,” later 
recognized as the “Bronx cheer.” The stunned 
audience remained silent for a moment and 
then accompanied further detailed analysis and 
description with gusts of laughter. 

Other SAE men participating in the dinner 
program were Arthur Nutt, Stephen J. Zand 
and James B. Taylor, Jr., who spoke on aviation 
in the various European countries. It was an 
nounced that Sherman M. Fairchild, Dr. George 
W. Lewis, E. E. Wilson and T. P. Wright are 
among the new vice-presidents of the Institute. 
Elmer A. Sperry, Jr., is treasurer. 

Mr. Wright presided at the opening day ses- 
sion on “Structural Problems in Aircraft De- 
sign.” In another first-day session featuring 
“Long Range Seaplane and Airship Problems,” 
Rex B. Beisel read his paper ““Why Use Cowl 
Flaps?”” Mr. Nutt was chairman of the Engines 
and Fuels Session on the second day, at which 
Maj. E. E. Aldrin presented his paper, “Progress 
in High Octane Fuels,” C. S. Draper was co- 
author of a paper on “Vibration Measuring 
Equipment,” Andrew V. D. Willgoos’ paper on 
“Reduced Maintenance of Aircraft Powerplants’ 
was read by Robert Insley, and L. B. Kimball 
spoke on “A New Octane Control and De-Icer.”’ 
Among the discussers were C. F. Taylor, H. K. 
Cummings, and Graham Edgar. The General 
Aerodynamics Session was headed by Dr. 
Hunsaker. 

Dr. Lewis was in the chair during the Air- 
plane Stability and Performance Session at 
which Alexander Klemin read his paper “De- 
sign Application of Longitudinal Dynamic Sta- 
bility Theory.” 


About Authors 
(Continued from page 11) 


Highland Park dynamometer laboratory, 
developing engines for passenger-car, truck 
and marine use. 


@ Tom A. Triplett pioneered in metal- 
lurgical diagnosis by X-ray in 1925 when he 
examined material for facing cars. He 
worked with Babcock and Wilcox Co., ex- 
amining the welding on the steel penstock 
at Boulder Dam. He left there to do re- 
search work at the California Institute of 
Technology and later assumed directorship 
of the physical testing laboratory at Doug- 
las Aircraft Corp., Santa Monica. Mr. Trip- 
lett attended school and received his early 
aircraft training and experience in Denver, 
Colo. He is the founder of Triplett & 
Barton. 


@ Herman E. Winkler went from Pur- 
due University, where he was graduated 
from the Mechanical Engineering School in 
1927, to the drafting board at the Schwitzer- 
Cummins Co. He passed through the as- 
sistant stages to the chief engineer’s job, in 
which capacity he served for about five 
years. He recently resigned from the 
Schwitzer-Cummins Co. to take office as 
vice-president in charge of engineering and 
sales, Winkler Manufacturing Co. He has 
been a member of the SAE Diesel Activity 
Committee and is a past-chairman of the 
Indiana Section. 
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An Automobile Engineer Looks 





at Highway Safety 


By W. J. Davidson 


General Motors Corp. 


SOUT a year ago the subject of highway safety was 
“front-page” news. 


Although the prominence of this publicity wave seems 
to have passed its peak, the enforcement officials, consisting of 
State Administrators, police authorities, etc., are still very 
much exercised over the situation due to the fact that, despite 
all the activity to prevent it, the total fatalities for 1936 ex- 
ceeded those of 1935. In this connection it is only fair to point 
out that some progress has been made because usage — as 
measured by gasoline consumption -was up about ro per 
cent during 1936- and therefore, on the basis of miles trav- 
eled, the fatality rate is trending downward. 

Without bothering to reiterate a lot of statistics dealing with 


How Fast Do People Drive? 


accidents which have been published in various forms and 


some of which material has had rather wide circulation, I do 
make a plea to everyone, and particularly to those dealing 
with the design, manufacture and maintenance of automo 
biles, to secure and study these statistics in order to profit 
from the inferences which can be drawn therefrom. 

The real question in connection with this whole business 
that affects us as automotive engineers is: “What is our re 
sponsibility in connection with all this?” 

The first step in the solution of any problem is that of 
ascertaining the facts surrounding the problem. It is here that 
we run into our first difficulty -—that of obtaining accurate 
accident data. It is next to impossible to say how many auto 
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General Motors, with the cooperation of the Michigan State Police — timed the average speed 
of automobiles on a 5-mile, 4-lane highway between Flat Rock and Monroe, Mich., last fall for 
1 hr. 7 min. during a daytime period and for a 3 hr. 9 min. period during the evening. The two 


tests were made on separate days. 


In the daytime test the average speed was 45.21 m.p.h.; in the night test 39.78 m.p.h. 


Weather during the daytime test was slightly overcast to cloudy and warm; 


night test clear and cool. 


Total number of vehicles checked during 


test 398. 


during the 


the daytime test was 671; during the night 
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mobile accidents are due to any particular cause, since to 
determine the cause of accidents requires more careful investi- 
gation than is usually made. Further, most automobile acci- 
dents are the result of a combination of causes which further 
complicates the situation. 

There is one thing we do know. All accidents involve three 
major factors: 
t. The highway. 


2. The human factor (and in this classification we would in- 
clude the driver - the so-called “other fellow” or a pedes- 
trian). 

3. The car. 


Only quite controversial figures can be arrived at as regards 
the proportionate responsibility for accidents of each of these 
factors, but study of all the data indicates that very conserva- 
tively speaking on the high side, the car is held primarily 
responsible for approximately 10 per cent of the accidents. 
This leaves, then, go per cent to be divided between the other 
two factors, 


Foreign Experience 


Bearing on the above point, the following quotation from 
an article which appeared recently in The Spectator, a 
London paper, dealing with a report on fatal road accidents 
in Great Britain for the year 1935, compiled by the British 
Ministry of Transport, is pertinent: 

“There is no minimizing the shock of the figures that show 
how the blame for fatalities is apportioned. Roughly speaking 
the Report proves, so far as proof is possible, that the emptier 
and therefore the safer the roads the more frequent the 
accidents. 

“It is worth while repeating the figures: out of 6500 acci- 
dents in which 6500 people lost their lives, more than 60 per 
cent happened on straight or open roads with good visibility, 
and about the same percentage happened ‘under conditions of 
very light traffic.’ 

“Against the latter, which actually numbered 3766, only 215 
took place in dense traffic. The part borne by the roads them- 
selves in these accidents must be very small. All our pre- 
conceived notions are thereby upset. The fault lies in the 
users of the highway and not, as one had hoped, in the 
builders.” 

As engineers, the first thing we would naturally think of 
is to determine in detail the facts dealing with our share of 
the responsibility for accidents. I attempted to do this by 
segregating the mechanical failures by classification and per- 
centage and found that the variation percentagewise was so 
great that all it told me was that the figures didn’t mean a 
thing. I therefore make a plea to the enforcement people to 
organize as promptly as possible to supply us with accurate, 
comprehensive, factual accident data, compiled on a nation- 
wide uniform basis, so that we engineers can learn something 
about what we, justly or unjustly, are being blamed for. 

Now, let us deal with another important factor bearing on 
our share of the responsibility. Our figure, under the circum- 
stances, seems insignificant, but our responsibility goes far 
beyond the 10 per cent due to the fact that we are criticized 
for placing the driver in an environment and with poten- 
tialities which tempt him to take chances and generally to so 
conduct himself that he can become a greater than 10 per cent 
hazard on the road. 

In connection with the automobile from a safety standpoint, 
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its characteristics may be divided into two general classifica 
tions. First, there are those items which affect the maneuver- 
ability and control — such items as steering, brakes, accelera- 
tion, top speed, vision, comfort of the seats, position of the 
steering wheel, position of the pedals, headlights, etc., which 
in the main deal with what might be called the environment 
items which affect safety. By means of any or all of these 
devices, the operator can avoid accidents. When you think of 
a car in these terms, the word “agility” applies very well. One 
can stop out, steer out, or accelerate out of an accident, and 
the physical and mental ease with which the driver can execute 
these maneuvers has a great deal to do, in my opinion, with 
the safety of himself and the occupants of the car. 

Expressed another way, the engineer wants to make things 
in general so easy for the driver that he is mentally free to 
size up the road situation at all times. He should be able to 
concentrate on his job of driving without being hampered by 
adverse environment influences. The driver’s viewpoint should 
constantly be kept before the engineer in dealing with these 
environment items. Further, it is unnecessary to add that 
good road-holding ability should be incorporated in the car 
as this is desirable from a safety standpoint whether the driver 
is conscious of it or not. 

The other division of safety in the car itself is that of the 
structure. This becomes of paramount importance when one 
has exhausted all the maneuverability features and strikes or 
is struck by something. As far as can be determined, there is 
very little criticism of the structure itself on the part of motor 
vehicle administrators except in rare instances where some 
type of specific “bug” is found in a certain car. 

[t is under the general heading of structure that the me- 
chanical items comprising the 10 per cent failures for which 
we are held responsible, fall. This includes such items as 
steering gear failures, bursting tires, brakes, etc. 


Speed and Headlights 


The features which are under the heaviest fire — which come 
in the maneuverability classification - are undoubtedly top- 
speed and headlamps. 

As to speed, there seems to be a marked tightening of speed 
regulations, particularly in Eastern States. There is some 
discussion of putting governors on cars to limit their top-speed. 
The effect of these on safety is highly questionable. There 
are no facts available, from the private owner standpoint, but 
best opinion would indicate that governors might well in- 
crease the hazards on the highway instead of decrease them. 

We do have a few statistics on this point, but they come 
from abroad. 

The small popular-priced cars are, in a sense, equipped with 
governors — that is, their engines are so smail that they are 
unable to achieve “top-speed” in our sense of the meaning of 
the word. 

Now where are they statistically? 

It is interesting to note that Canada has 9.9 fatalities per 
10,000 vehicles running, the United States has 13.6, whereas 
England has 30.6, Scotland has 44.8, and Italy 59.4. 

Evidently lack of power in a motor car is not the answer to 
the safety problem. 

Incidentally, General Motors attempted to find out how 
fast people actually were driving in the Michigan area by 
going out on two of the most widely traveled roads in this 
part of the country and — with the help of the Michigan State 
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Police — making a series of tests. These tests revealed the facts 
as shown in the charts on the preceding page. 

These show the average speed on Telegraph Road between 
Flat Rock and Monroe, Mich. The speeds were taken both by 
day and by night. 

It is apparent that a majority of people are not traveling as 
fast as is generally supposed — and it should be remembered 
that these averages were compiled on open roads in the coun- 
try where there is no speed restriction. 

Headlamps still remain one of the great controversial sub- 
jects - which a brief paper could not hope to discuss ade- 
quately. Suffice to say that engineers are doing their best to 
provide the safest lighting that they know about and that 
their efforts to find something better are unceasing. One 
obvious thing should be emphasized in connection with head- 
lamps: You cannot very well avoid something which you 
can’t see. Therefore, what we need is plenty of light. The 
problem which engineers have to work on is how to have this 
light and at the same time provide adequate relief from glare. 

Vision is another of the features of our cars which is widely 
criticised and, of course, is tied up with the structure. It is 
fair to say that the 1937 product of the industry shows some 
improvement along this line, but there is a great deal yet to 
be done and from all reports everyone is working very actively 
toward this end. Both the interior and exterior of automobile 
bodies have had attention from a safety standpoint and will 
get more in the future. 

Bumpers have come in for criticism because of their loca- 
tions. Doctors have stated that bumpers are placed at a point 
where collision with the pedestrian causes serious accidents 
because fractures taking place below the knee are more difh- 
cult to correct than above the knee. They suggest raising the 
bumper and making it much wider so that there will be a 
distribution of the effect of the blow. 

Engineers, of course, are interested in all phases of the 
automotive industry but are engaged principally in the design 
and manufacture of new automobiles. It is fair to say that 
they have done a fairly good job. They are more conscious 
of the importance of highway safety in connection with the 
design and manufacture of their product than ever before and 
it is my opinion that we are just off to a good start in this 
connection. It must be remembered, however, that when we 
have designed, produced and delivered a new automobile to 
an owner, the responsibility for its proper operation then 
passes to the enforcement authorities from a discipline stand- 
point and to our service departments from a maintenance 
standpoint. 


Design for Maintenance Safety 


“Maintenance for safety” is a very important thing and 
engineers should, when designing cars, bear constantly in 
mind the importance of making them easy and economical 
to maintain in order that the vehicle may be kept—in the 
hands of the owners —in as nearly its original condition as 
possible. 

This brings up the question of what is being done in the 
field on compulsory inspection. This activity has increased 
and is continuing to do so. While the full effect of this type 
of inspection has not been reflected in the accident record, we 
believe that it will contribute considerably — at least in a 
psychological way — to the cause of safety. It will also prob- 
ably have the effect of ruling off the road cars which cannot 
be made mechanically safe. 

It behooves all of us again to get actively behind what used 


“Headlamps still remain one of the great con- 
troversial subjects— which a brief paper could 
not hope to discuss adequately. Suffice to say 
that engineers are doing their best to provide 
the safest lighting that they know about and that 
their efforts to find something better are un- 
ceasing. 


“One obvious thing should be emphasized in 
connection with headlamps: You cannot very well 
avoid something which you can’t see. Therefore, 
what we need is plenty of light. 


“The problem which engineers have to work 
on is how to have this light and at the same time 
provide adequate relief from glare.” 


to be called in the earliest days of the automobile business, 
the “good roads movement.” In the old days a good road 
between two important centers of population was merely one 
which had a hard surface which would prevent your sinking 
into the mud. This is no longer the case. We should all get 
out and do what we can to further the modern “safe roads 
movement.” In this the engineers are supporting the industry, 
because if engineers are to grow and prosper they need good 
safe modern roads and lots of them. 

One point on the human factor is that a very practical 
selection of drivers is in the offing. This, of course, means a 
tightening down of license requirements, passage of license 
laws in states where they do not exist, etc. 

Probably the most recent development in this connection is 
that psychologists are attempting to develop apparatus and 
instrumentation to determine whether or not a person is 
capable of operating a motor car safely under modern con- 
ditions. It is too early to say what the effect of this apparatus 
will be. It would seem to me that it will be desirable for each 
engineer to take a helpful attitude in connection with these 
driver selection activities. An important point to be borne in 
mind, however, is that some people are prone to look on these 
activities as a magic solution to the safety problem. We must 
steer clear of any activity whereby persons wholly competent 
to operate a motor car might be ruled off the road and, 
further, we must beware of procedures whereby the use of 
the automobile will be restricted without any resultant benefit. 

Proper technical relationship between our industry and the 
enforcement authorities is assuming great importance. In my 
opinion, this trend will continue at an accelerated rate. It is 
very apparent that each engineer constantly must bear in 
mind in designing and manufacturing cars, the contribution 
which he should make toward keeping our product “sweet” 
and continually “sweeter” with both the public and the 
enforcement authorities. We should also bear in mind the 
tangible mechanical things and the other features which we 
might call intangible, but which are looked upon by the 
authorities as our responsibility. 

Let us be very jealous of our prerogative of designing the 
car. It is one which justly belongs to us as engineers — but let 
us exercise this prerogative so actively and so progressively 
from a safety standpoint that there can never be any question 
in the mind of anyone but that it is being used wisely and 
with all the ingenuity of which human ability is capable. 


April, 1937 
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ITH the tremendous amount of money being poured 
into aircraft production and research facilities in 
Europe, this country will be forced to take drastic 
steps if it expects to maintain its position from both com- 
mercial and military standpoints, warned Arthur Nutt, vice- 
president in charge of engineering, Wright Aeronautical 
Corp., concluding his speech on “European Aviation Engines” 
at the banquet that closed the 1937 National Aeronautic Meet- 
ing at The Mayflower, Washington, D. C., March 11 and 12. 

Preceding the banquet, 6 technical sessions and an inspec 
tion trip left few spare moments for the 300 attending the 
two-day meeting. On the first day a cash value was put on 
the earning power of high antiknock fuels and improved 
methods for testing for the stability of aircraft lubricants were 
reported in the Fuels and Lubricants Session. In the Vibration 
Session that evening, two papers received high praise — one 
describing apparatus for measuring vibration in flight, and 
another explaining the influence of vibration on propeller de- 
sign. Two Engine Sessions on the following day discussed 
carburetion, fins, reduction gears, valve seats, service ratings, 
and lubrication and cooling systems. Present and proposed 
interior facilities for passenger comfort, French airplane en- 
gines and propellers, and airport design made up the varied 
components of the Aircraft Design Session. The effects of 
laminar and turbulent boundary layers were discussed in a 
session devoted to practical aerodynamic problems, along with 
the practical applications of Fowler flaps. 

One of the many contributions of the SAE Washington 
Section was the tour of the laboratories of the National Bu 
reau of Standards in which tests and research covering a wide 
scope of aircraft engineering were revealed to over 120 on the 
first afternoon. C. S. Bruce, T. T. Neil, and H. K. Cummings, 
all of the National Bureau of Standards, made up the com- 
mittee from the Washington Section which cooperated with 
the Bureau to make this trip possible. 


Washington Section Active 


The meeting was sponsored by the SAE and its Washington 
Section with the cooperation of the Aeronautical Chamber of 
Commerce of America, the Air Transport Association of 
America, the American Society of Mechanical Engineers, and 
the Institute of the Aeronautical Sciences. 

All contributed to make the meeting an outstanding suc- 
cess. A high percentage of the country’s top-ranking aircraft 
engineers attended, including five Manly and Wright medal 
winners. The banquet marked the first appearance before an 
engineering gathering of Dr. Fred D. Fagg, Jr., the recently 
appointed Director of Air Commerce; he was introduced by 
his superior, Col. J. M. Johnson, Assistant Secretary of 
Commerce. 

Before Mr. Nutt’s speech over 180 at the banquet had seen 
Paul B. Lum, vice-chairman of the Washington Section, acting 
in the absence of Lieut. Col. B. O. Lewis, chairman of the 
Section, turn over the gavel to C. H. Chatfield, toastmaster. 
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“Thank you for standing up; in Detroit where I come from, 
everyone seems to be sitting down,” was the apt way that 
Harry T. Woolson acknowledged the standing tribute follow 
ing his introduction, in his first appearance before the Wash 
ington Section as President of the SAE. 

In a more serious vein, Mr. Woolson expressed the appre 
ciation of the Society to those organizations cooperating in 
making the meeting a success, as well as to the Aircraft 
Engine and Aircraft Activities of the Society, whose vice 
presidents are A. L. Beall, Wright Aeronautical Corp., and 
F. E. Weick, Engineering & Research Corp. He went on to 
compare the problems of aircraft and automobile engineering, 
indicating what each is learning from the other, and pointing 
out their differences. 

Alert Engineers Needed 

“Just pause a moment and you are far astern — and a stern 
chase is a long chase,” admonished Col. Johnson, the next 
speaker, drawing attention to the responsibility of aircraft 
engineers to their industry and to their Nation. “Do not 
forget,” he concluded, “that the Department of Commerce is 
your help-meet and collaborator always ready to promote or 
assist you in your work.” 

Lifting a quotation from Mr. Woolson’s speech, “That 
nothing is done finally and right —that nothing is known 
positively and completely,” to confirm his point, Dr. Fagg 
expressed the hope that the key phrase in the aircraft industry 
will be that we really do not know the answers. 

After reviewing the pioneering achievements in aircraft 
engine engineering of Charles Matthews Manly in whose 
memory the Manly Memorial Medal was established, Dr. 
George W. Lewis, as chairman of the Committee for Awards, 
presented the Manly Medal for 1936, for the best paper on 
aeronautic powerplants presented before the Society in that 
year, to Raymond W. Young, Wright Aeronautical Corp., for 
his paper: “Air-Cooled Radial Aircraft-Engine Performance 
Possibilities,” presented at the 1936 Annual Meeting of the 
Society and published in the June, 1936, issue of the SAE 
JOURNAL. 

“Progress in European aviation engine production has been 
extraordinary in the last two years,” believes Mr. Nutt, who 
explained that his European visit afforded him an excellent 
opportunity to make comparisons with a trip made two years 
ago, “although production is only half as large as several pub 
lished opinions would have us believe.” 

Then, taking listeners on a 30-minute tour of the aviation- 
engine industries in principal European countries, he reported: 

England has some of the most modern aircraft engines in 
the world with several military aircraft that are making speeds 
of between 300 and 350 m.p.h. at 15,000 ft. altitude. . 
English aircraft engine factories have about five times as 
many engines on their books as we have now . . . perhaps the 
most outstanding development in Europe, or the world, is the 
sleeve-valve aircraft engine developed by A. H. R. Fedden. 
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SAE President Harry T. Woolson (center) talks over the meeting with 

Fred E. Weick (left) and A. L. Beall (right), Vice-Presidents of the Air- 

craft and Aireraft-Engine Activities, respectively, which sponsored the 
meeting. Mr. Woolson spoke at the banquet. 


Germany is making engines that are seven or eight years 
old in design, Mr. Nutt announced, but this enables them 
better to develop their production facilities and to train per- 
sonnel while developing models of advanced design. Expan- 
sion of factories, laboratories, and equipment within the last 
two years is very impressive, he added, with the Junkers tac 
tory alone providing more floor space for aviation-engine pro- 
duction than all the airplane engine factories in the United 
States put together. The Heinkel factory has 800 draftsmen 
at work. Many factories are provided with underground 
bomb-proof rooms for the workers. 

Considering their handicaps of inadequate transportation 
facilities and shortage of trained personnel, Mr. Nutt feels that 
progress in Russia has been remarkable. Russian factories 
employ about twice as many workmen per unit of manufac 
ture as in the United States and have many unnecessary oper- 
ations, their purpose being, Mr. Nutt explained, to train men 
for expansion programs. 

Italy’s expansion program is well under way, he continued, 
but the quality of workmanship and material was not im 
pressive, probably because of a shortage of trained personnel 
and high-grade materials, Mr. Nutt added, stating that Italy 
also employs an excessive number of workmen to effect a 
training program. 

Strikes and labor disturbances in France have caused her to 
fall behind other European countries, according to Mr. Nutt, 
adding that the government is taking over complete charge of 
the aircraft industry. 


Unless national emergencies automatically take care of the 
situation, Mr. Nutt predicted that all of these countries will 
soon be in a state of over-production. Summarizing, he called 
attention to a definite trend in Europe toward air-cooling, and 
stated that Diesel-aircraft-engine development seems to be 
concentrated in Germany on account of the difficulty in get- 
ting a sufficient quantity of satisfactory gasoline in Germany. 

Lest his survey be taken too pessimistically, Mr. Nutt con- 
cluded by stating that production efficiency appears to be 
lower in Europe and that it is difficult to compare conditions 
in this country directly with those in Europe where political 
and international affairs are so different. 


Earnings of Higher-Octane Fuels Figured 


“The earning power of octane-number improvements is so 
great that, within practical limits, the cost of these fuels 
cannot influence the trend toward them,” contends Dr. D. P 
Barnard, Standard Oil Co. of Ind., summing up his paper: 
“The Value of Octane Numbers in Flight.” This was the 
first of two papers presented at the Fuels and Lubricants 
Session that opened the meeting and for which more than 175 
turned out. A. L. Beall, Wright Aeronautical Corp., was 
chairman. New and improved methods of testing for the 
stability of aircraft lubricants were described in the second 
paper entitled: “Engine and Laboratory Tests of Stability of 
Aviation Oils,” by Dr. O. C. Bridgeman, National Bureau of 
Standards. 

“Every time a gallon of aviation gasoline is improved by 
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one octane number,” continued Dr. Barnard, “its earning 
power is increased from 2 to 8 cents, depending upon design 
and operating conditions. The procedure consists in com- 
puting the change in earning power of a gallon of gasoline 
when octane-number changes are reflected in altered fuel 
consumptions or take-off load capacities. 

“To attain flying speeds within the confines of airports of 
practical dimensions,” he pointed out, “land-transport air- 
planes have been held to a power loading of very close to 
13 lb. per hp. but, if conditions permit the use of higher 
power loadings, larger loads can be carried with any amount 
of available power.” Dr. Barnard then developed his formula 
for computing this earning power based on such factors as 
specific fuel consumption, weight of fuel required, maximum 
cruising range, cruising speed, cruising horsepower, heat value 
of fuel, and so on. 

Improvements can be rated even higher for military service, 
Dr. Barnard added, whether to increase the performance of a 
combat plane or the range and capacity of a bomber, stating 
that he had made no effort to evaluate these improvements. 

But such increases in earning power will not come but 
rarely by the simple expedient of “pouring in higher anti- 
knock fuel and opening the throttle wider,’ warned Dr. 
Barnard in conclusion — they must be accompanied by design 
changes made possible by the improvements in fuel. 


Flight Tests Needed 


“The real value of special fuels or blending agents for 
aviation gasolines can be determined only by actual flight 
tests,” claims Major E. E. Aldrin, Standard Oil Development 
Co., in written discussion. Such computations based on ordi- 
nary hydrocarbon fuels would give earnings that are too low 
if applied to benzol blends of aviation fuels, he contended, 
pointing to flight tests in Europe that showed the performance 
of benzol blends in cool-running engines to be appreciably in 
excess of that of straight-run leaded fuels of the same A.S.T.M. 
octane number. 

The advantages to be obtained by the lower maintenance 
costs resulting from the use of the higher antiknock fuels 
were stressed by T. B. Rendel, Shell Petroleum Corp., in 
written discussion read by F. L. Garton, Shell Petroleum 
Corp. “There is,” he believes, “little doubt that many air- 
planes operating on the ragged edge of detonation would 
show some reduction in maintenance costs if the operators 
would agree to pay slightly more for a higher antiknock fuel 
for the majority of their running, rather than use it merely in 
take-off.” 

More data on the actual costs of these higher antiknock 
fuels with which to compare their earnings were requested by 
T. P. Wright, Curtiss-Wright Corp. 

Answering his discussers, Dr. Barnard explained that his 
results were conservative because he did not want to give the 
fuel all the credit for improvements. In reply to Mr. Wright, 
he stated that in quantity commercial iso-octane costs rela- 
tively little more than ordinary aviation gasolines. 

“To develop a suitable laboratory method for oil stability 
that would give results significant in terms of the service 
changes in these oils when used in aviation engines,” was the 
purpose of the investigation reported by Dr. Bridgeman. 
Three general laboratory methods were chosen, he explained: 
heating the oil with the surface exposed to the air but without 


‘ aeration, heating the oil under aerating conditions, and heat- 


ing the oil while flowing in a thin film exposed to air down 
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the inside walls of a heated steel cylinder and recirculating 
the oil periodically at a controlled rate. 

The results reported, he continued, were obtained on 22 
oils using the first two methods only. By comparing these 
results with those of tests of the same 22 oils on a Pratt & 
Whitney engine, he showed by curves that data obtained by 
the first method of heating without aeration correlated closely 
with those of the actual engine tests. Data gathered included 
viscosity, carbon residue, naphtha insoluble, carbon residue, 
chloroform insoluble, and neutralization number, at different 
temperatures and periods of time. 


Laboratory Study of Oil Stability 


“Laboratory methods for oil stability can be developed that 
will rate a series of oils in almost any order, depending on 
test conditions,’ and “heating of oils without aeration at 175 
deg. cent. appears to be the most significant set of test con- 
ditions that correlate satisfactorily with service performance of 
the oils in aviation engines of moderate output,” are two 
important conclusions of Dr. Bridgeman’s paper. 

“Due to the multiplicity of oils and the multiplicity of 
problems,” G. L. Neely, Standard Oil Co. of Calif., feels that 
the lubricant must be selected to take care of the specific 
problem. In this connection he wondered whether stability in 
aviation oils was the factor that was holding up development. 
“If you will define the problem,” he concluded, “we will 
define the oil.” 

“The problem is divided into three forms,” specified C. M. 
Larson, Sinclair Refining Co.: effect of sludge, ring-sticking, 
and ring and cylinder forms. The relation of the asphaltene 
content to the total sludge is highly important, he believes. 

The Indiana oxidation test has its limitations when applied 
to aviation lubricants, conceded Dr. Barnard, explaining that 
it was developed for automobile oils. However, he believes 
that the chloroform insolubles are not all dust or extraneous 
matter in every case, as assumed by Dr. Bridgeman. 

Tests on British aviation engines using 100-sec. viscosity oils 
that showed less ring-sticking and sludging than are found 
with tests on American engines using 120-sec. viscosity oils, 
were reported by E. O. Petzold, Standard Oil Development 
Co. Are there data to show that American engines could not 
use 100-sec. viscosity oils?, he asked. 

“Possibly the farther pasture looks greener,” replied S. D 
Heron, Ethyl Gasoline Corp., to Mr. Petzold’s question, ex 
plaining that British engines cruise at lower specific horse 
powers and throw less oil to the cylinder walls. 

Answering Mr. Neely’s question, Dr. Bridgeman qualified 
that he did not mean to imply that stability was the most 
important problem, but he feels sure that it is one of the 
important problems. 


Many Tests Seen in Bureau of Standards Tour 


Laboratory tests, embracing virtually the entire range of 
those employed in aviation engineering, were observed by the 
120 members and guests that took advantage of the invitation 
of the National Bureau of Standards to inspect its laboratories. 

Visitors were divided into two groups: those interested 
especially in powerplants and those who elected to see the 
laboratories for testing aircraft structures and materials. 
Among the 8 laboratories visited by the powerplant group 
was that employing the apparatus used by Dr. Bridgeman in 
the investigation on oil stability reported in his paper that 
morning. The aircraft materials and structures group also had 
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Gets Manly Medal 





Raymond W. Young, (left) Wright Aeronautical Corp., 
receives the Manly Memorial Medal for 1936 from Dr. 
George W. Lewis, chairman of the Committee for 
Awards, at the banquet climaxing the National Aeronau- 
tic Meeting. Mr. Young’s paper: “Air-Cooled Radial Air- 
craft-Engine Performance Possibilities,” was adjudged 
“the best paper on aeronautic powerplants presented at 
a meeting of the Society or its Sections during the cal- 
endar year.” The paper was presented at the 1936 Annual 
Meeting. 


the opportunity to see in operation a wind tunnel and appa- 
ratus similar to that used in obtaining data reported in the 
paper: “Laminar Turbulent Boundary Layers as Affecting 
Practical Aerodynamics,” by E. N. Jacobs, National Advisory 
Committee for Aeronautics. Some of the other laboratories 
visited were the engine altitude laboratory, dynamometer test- 
ing laboratory, engine-parts inspection, engine-wear investiga 
tion, extreme-pressure lubricants investigation, aeronautic in- 
struments, alloy weathering, vibration testing, torsion tests of 
tubes, and wing beams under applied loads. 


Vibration Papers Received Enthusiastically 


Measurement of vibration in airplanes need no longer be 
confined to the laboratory or the ground — it can now be 
determined in flight on any part of the airplane according to 
the paper: “Measurement of Vibration in Flight,’ by Dr. 
C. S. Draper and G. P. Bentley, Massachusetts Institute of 
Technology, and H. H. Willis, Sperry Gyroscope Co., Inc. 
This paper was read to over 200 listeners by Dr. Draper to 
open the Vibration Session chairmanned by Dr. S. J. Zand, 
Sperry Gyroscope Co., Inc. The influence of vibration in pro- 
peller design was covered in the second paper: “The Vibration 
Problem in Propeller Design,” by F. W. Caldwell, Hamilton 
Standard Propeller Co. 

The apparatus described in our paper is the result of a 
cooperative research program carried out by the Bureau of 
Aeronautics of the Navy and the Massachusetts Institute of 
Technology, Dr. Draper explained. The Sperry Gyroscope 
Co., Inc., also has contributed new items that extend the 
capabilities of the apparatus, he added. 

“In its essentials the apparatus consists of a number of elec- 
trical pickup units that operate a central amplifying and 
recording unit. Each pickup is especially adapted to the type 
of vibration that it is intended to measure and is made so 
small that it does not appreciably affect the vibration char- 


acteristics of the member to which it is attached rigidly. By 
using a number of systematically placed pickups, all the neces- 
sary vibration information on an airplane can be recorded 
during a few short flights.” 

Aided by slides Dr. Draper then described the apparatus in 
detail — its two types of electromagnetic pickups for linear and 
torsional measurement with their seismic elements, provisions 
for the measurement of strains, the amplifier, and oscillograph. 
In conclusion he showed how the apparatus was calibrated 
against vibrations of known amplitude and frequency. 

In written discussion, Harold Caminez recommended that 
strains be always calculated or measured along with ampli- 
tudes of vibration as an item of major importance. Drawing 
from experience in engine design, he told of how vibration 
amplitude on a crankshaft system had been decreased by 
stiffening the propeller shaft but the calculations showed that 
the vibration torque at the propeller had actually been in- 
creased. In conclusion, he opined that smoother-running en- 
gines will be demanded of airplanes just as they were of 
automobiles, and that elimination of vibration should be 
stressed in airplane-engine design even though it means a 
slight increase in weight. 


Vibration and Structural Failures 


Speaking in behalf of the airplane designers working on 
vibration problems, T. P. Wright, Curtiss-Wright Corp., stated 
that the likelihood of structural failure increases as vibration 
goes up, and that the apparatus described will help to tell 
what the vibrations are so that they can be controlled. 

“Even with modern methods of measurement such as the 
apparatus described, vibration problems are not so easy to 
solve,” contends Dr. T. Theodorsen, National Advisory Com- 
mittee for Aeronautics, “as six quantities must be measured at 
every point and every speed.” 

“We are more interested in measuring strains than ampli- 
tudes at the Bureau,” contributed Dr. L. B. Tuckerman, 
National Bureau of Standards. He then went on to explain 
his conceptions of strain-gage design, pointing out that the 
gage shown in the paper read by Dr. Draper seemed to be 
unbalanced. 

In reply Dr. Draper explained that the design of the strain 
gages used were inspired by Dr. Tuckerman himself, and that 
the final instruments were of better design than the rough 
sketch shown on the screen would indicate. 

“The present trend toward very large powerplants in air- 
craft will lead to a very great increase in propeller weights if 
the present design practice is adhered to,” predicts F. W. 
Caldwell in his paper: “The Vibration Problem in Propeller 
Design,” as read. by C. H. Chatfield, United Aircraft Corp. 
“These weights are apt to be so great,” he continued, “that it 
will no longed be good practice to ask the propeller designer 
to fit a propeller to an independently developed engine and 
airplane combination, since the overall weight probably will 
be favored by a design that will permit favorable conditions 
for the propeller. 

“Whether the propeller will be one of very great diameter 
with a high reduction from crank speeds, a multiple-blade 
design of higher rotational speed, or some type of counter- 
rotating propeller,’ he concluded, “it appears very probable 
that it will be most advantageous to insulate the propeller 
from the engine as thoroughly as possible.” 

With the help of slides, studies in propeller vibration were 
described, giving the historical background, sources of excita- 
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tion, damping, methods of measuring stress, and the prop- 
erties of the various materials used, to conclude the paper. 

Recalling his experiments at Langley Field, Dr. Theodor- 
sen told of investigations on the symmetrical and unsymmet- 
rical modes and the calculation of centrifugal force. Using a 
miniature propeller ten times reduced enclosed in a protective 
tube, he explained how he had established his coefficients. 

As a tribute to the quality of the papers presented, Dr. Zand 
closed the discussion by a quotation of Lord Kelvin’s: “If you 
can measure it, you know something of what you speak.” 

Moving pictures of wind tunnels and aeronautical labora- 
tories in Germany, Italy, and England were shown following 
the close of the Vibration Session. These films were prepared 
by, and shown through the courtesy of, the Institute of Aero- 
nautical Sctences. Explanatory comments were contributed by 


' Major Lester D. Gardner of that Institute. 


Varied Program in Aircraft Design Session 


First taking up the interior appointments of transport land 
planes, next surveying French aircraft engines and propellers, 
and concluding with a discussion of the airport designer's 
problems, interest at the Aircraft Design Session was main- 
tained at a high level. Discussion was directed by H. J. E. 
Reid, National Advisory Committee for Aeronautics, session 
chairman. The last two papers were presented under the spon- 
sorship of the Aeronautics Division of the A.S.M.E. 

“The passenger has now become a more important revenue 
factor than either mail or express, and improvement in pas- 
senger comfort certainly will cause an increase in passenger 
volume,” stated H. O. West, United Air Lines Transport 
Corp., in his paper: “Interior Finish and Arrangement of 
Transport Airplanes,” as read by R. D. Kelly, also of United 
Air Lines Transport Corp. More comfortable, adjustable 
chairs, steam heat, soundproofing, and more elaborate meals 
are some of the facilities provided, he reported. 

In designing sleeper planes along the same general lines as 
Pullman cars, Mr. West told of the problems involved such as 
that of the reduced load factor for sleepers caused by the fact 
that only two can be carried in a section at night where four 
can be carried during the day. 

Referring to the statement that soundproofing materials 


absorb moisture, Dr. Stephen J. Zand, Sperry Gyroscope Co., 


Inc., told of some tests made on material that showed moisture 
absorption between 4 and 8 per cent. 

“Soundproofing is slightly acid,” agreed Dr. Zand, “but the 
glues with which it is applied are alkaline, making the result 
neutral. Some color schemes have very bad effects, he re- 
ported, citing European tests that showed that, in planes dec- 
orated in red, silver, and gold, there was a greater tendency for 
passengers to become ill. 

“The majority of land-plane features described in Mr. 
West’s paper have been in service on China Clippers for a 
year,” claimed L. C. McCarty, Jr., Glenn L. Martin Co., men- 
tioning heated cargo compartments, automatic controlled heat, 
and removable soundproofing as examples. Others discussing 
Mr. West’s paper included B. C. Boulton, Glenn L. Martin 
Co., and G. T. Stanton, Electrical Research Products. 

Many of our so-called modern developments in aircraft 
engines and propellers go back to pre-War times in France, 
according to Henry Lowe Brownback, consulting engineer, in 
his paper: “Design Trends in French Aircraft Engines and 
Propellers.” “In order to understand these design trends,” he 
explained, one must consider carefully the economic and tech- 
nical factors, “which largely govern design.” 
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French inventive ability, the ever-present imminence of war, 
and their lack of intensified manufacturing organization are 
some of these important factors that have controlled design, 
he specified. Thus military aircraft are of primary importance, 
and commercial planes, secondary in France. 

Speeds of French military aircraft are so great, Mr. Brown- 
back pointed out, that ordinary machine guns with their short 
ranges are just about useless, and 20 to 23 mm. cannons are 
now being used which fire through the propeller shaft. 

Drawing from experience in France as far back as 1909, 
R. W. A. Brewer pointed out the encouragement given to 
individual designers to produce individual designs by the 
French Government and others, and deplored the lack of such 
encouragement in this country. 

“To discuss some of the problems of the airport designer 
that are the result of developments in aircraft brought about 
by aeronautical engineers,” was the object of the paper: “De 
sign Trends as Affecting Ground Facilities,” by L. L. Odell, 
Pan American Airways, Inc. 

“Where are we going? Will airplanes ever stop getting 
bigger?” Mr. Odell asked, explaining that more permanency 
is expected on the ground than in the air. He recalled that 
many of the original flying fields of a “meadow, a barn, and 
a grease monkey,” probably would not accommodate the tail 
surfaces of modern planes. 

Land areas also bothered Mr. Odell: “If we need airports 
two miles square, where are we going to get them?” he asked. 
Handling, forming, and maintenance of the metal parts of 
modern planes are requiring more and more hangar space and 
more highly trained personnel, he pointed out. 

To show that he had one good method of coping with these 
uncertainties, Mr. Odell described and sketched an expansible 
hangar that will permit enlarging the building in two direc- 
tions if required by future planes. Three of these hangars are 
about to be built, he announced. 

Quoting I. I. Sikorsky’s prediction at a meeting in New 
York last year, Mr. Boulton stated that a seaplane weighing 
1,000,000 lb. was technically possible. “But not economically 
so,” believes Mr. Boulton, giving as his prophecy as the largest 
for some time to come, 150,000 lb. weight, about 275-ft. span, 
and 40 to 45 ft. high tail surfaces. “Frequency of service will 
limit size,” contributed Mr. McCarty. Agreeing with Mr. 
McCarty on the point that frequent service will limit the need 
for great size, H. D. Fowler, Glenn L. Martin Co., added that 
a plane of given weight will be able to carry considerably 
more passengers in the future. 

Mr. Odell’s future picture was more dramatic than the 
others: “In ten years aircraft will look different than they do 
now; surface transportation will be limited to bulk commod- 
ities only, all other transportation will be in the air.” 


Engine Session Concentrates on Three Parts 

Carburetors, fins, and reduction gears were dissected in 
three papers on these subjects in the first engine session of 
which A. T. Gregory, Ranger Engineering Corp., was chair- 
man. The first entitled: “Carburetion of Engines for Long- 
Range Flight,” by W. L. Losson, Wright Aeronautical Corp., 
told of the carburetor technique of getting minimum fuel 
consumption on long flights with safety. How the best com- 
promise was obtained between theoretical design of metal fins 
and the limitations imposed by manufacturing and service 
requirements, was explained in the second paper: “The De- 
sign of Metal Fins for Air-Cooled Engines,” by Arnold E. 

(Continued on page 25) 
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-——FEATURE TOPICS—— 


Headlights . . . Safety .. . Diesel Engines 
... Fuels... Lubricants . . . Trucks . 
Maintenance . . . Passenger Cars. . . Bodies 
... Aireraft Engines ... Trailers... and 
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Closed Sessions . . . Open Sessions . . . Com- 
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April 21-23 
Peoria, Ill. 


Hotel 


Pere Marquette 


SAE National Tractor Meeting 


Under Auspices of Tractor & Industrial Power Equipment Activity 


Wednesday, April 21 


9:30 A.M. A. G. Marshall, 


Chairman 
(Sponsor: Fuels & Lubricants Activity) 


Crankease Ventilation and Sludge ~— W. 
W. Lowrner, Donaldson Co., Inc. 
Effect of Addition Agents in Lubricat- 
ing Oil on Piston and Ring Perform- 
ance -C. M. Larson, Sinclair Refining 

Co. 
1.00 P.M. 


Luncheon 


As Guests of Caterpillar 
Tractor Co. 


Ae M. Davies, 


Chairman 


2:00 P.M. 


Plant Visit and Demonstration 


Vol. 40, No. 4 


PROGRAM 


Thursday, April 22 
9:30 A.M. A. W. Pope, Jr. 
Chairman 


(Sponsor: Diesel Engine Activity) 


Diesel Engines for Agricultural Pur- 
poses—M. J. Murpuy. Murphy Diesel 
Co. 


Fuel Injection Equipment—H. C. Eb- 
warps, Timken Roller Bearing Co. 


2:09 P.M. J. M. Davies, 


Chairman 


Plant Visit and Demonstration 


22 


Friday, April 23 
9:30 A.M. L. B. Sperry, Chairman 


Resistance Electric Welding - FE. A. 
Matiett, Taylor-Winfield Corp. 


Some Factors Affecting Design and 

Performance of Diesel Fuel Injection 

Equipment — G. C. Riecer, Caterpillar 
Tractor Co. 


2:00 P.M. J. B. Fisher, Chairman 


Tractor Activity Business Session ( VICE- 
PRESIDENT Ermer McCormick to pre- 


side) 


Servicing Multi-Cylinder Diesel Engines 
(with motion pictures) —R. J. Krerz, 


International Harvester Co. 
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SAE Regional 


Publie Utility Fleet Meeting 


April 15 &16 Hotel Belvedere Baltimore COME to the DINNER! 


PROGRAM 


Thursday, April 15 
10:00 A.M. Adrian Hughes, 
Chairman 


Oil Filters in Public Utility Fleet Oper- 
ation-Pror. J. I. CLower — Virginia 
Polytechnic Institute 


2:00 P.M. A. H. Bishop, Chairman 
Utility Trucks, Cabs, Bodies and Auxili- 
ary Equipment—T. C. SmitrH —- Amer- 
ican Telephone & Telegraph Co. 
6:30 P.M. R. C. Hall, Chairman 
“Utilities”? Dinner 


ALLEN W. Morton, Toastmaster 


As the SAE Advances—JoHn A. C. 


Warner, Society of Automotive 
Engineers 


How the SAE Can Be Helpful to the 


Public Utility Operators -J. G. Hotrz- 
cLAW, Virginia Electric & Power Co. 


Friday, April 16 
10:00 A.M. W. H. Beck, Chairman 


Executive Control of Public Utility 


Fleet Operations—F, B. Franive, Co- 


lumbia Gas & Electric Co. 


Single-Property Fleet Supervision - 


W. R. Potrarp, Georgia Power Co. 


12:30 P.M. J. R. Sherwood, 
Chairman 
“Safety” Luncheon 


A Study of the Safe Driver—J. W. 
Lorp, Atlantic Refining Co. 


Thursday, April 15 




















Get your 


2:30 P.M. L. W. Shank, Chairman tickets early 


y omy Sy Osi ‘ ; 
Economy Symposium from L. W. SHANK, 


Ten minute presentations on the 1217 Court Square 
following topics: Bldg., Baltimore. 
Throttle Stops—O. A. AXELSON, Colum- $2.50 Per Plate 
bia Gas & Electric Co. 
Results of Non-Changing Motor Oil - 
E. W. Jann, Consolidated Gas, Electric 
Light & Power Co. 


Pooling of Passenger Car Equipment; 
and Night Maintenance-J. Y. Ray. 
Virginia Electric & Power Co. 


Pole-Trailer Brakes—Danier Durie, 
West Penn Power Co. 


Service and Maintenance Practice in 


Utility Fleets -—C. D. Peestes, Carolina 
Power & Electric Co. 
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Agler Talks on Fleet Maintenance: 
Maxwell on Diesel-Fuel Injection 


@ No. California 
RUCK maintenance and Diesel-fuel-injection 
equipment shared the spotlight when the 
Northern California Section met March 9 at 
San Francisco’s Bellevue Hotel. ““Vehicle Mainte- 
nance By Utilization of Special Instrumentation,” 
was discussed by the first speaker, W. B. Agler, 
automotive department, Tidewater Associated 
Oil Co. He was followed by C. R. Maxwell, 
experimental laboratory, Caterpillar Tractor Co., 
whose topic was “Interesting Phases Disclosed in 
Diesel - Fuel -Injection-Equipment Development.” 
Both speakers were introduced by Meeting 
Chairman J. M. Evans. 

Mr. Agler spoke particularly of his company’s 
fleet, which is maintained and serviced largely 
by contract garages, although some of the work 
is done in company-owned shops. He explained 
that all contract garages are under the super- 
vision of the company’s regional and district 
supervisors. Other personnel, he said, is assigned 
to inspect the vehicles, traveling from shop to 
shop. The major portion of his talk was devoted 
to this latter group and the instruments used 
by them. 

They may be called efficiency men, he said, 
because they are supplied with precision instru- 
ments for tests and necessary equipment to mak« 
whatever adjustments or repairs that they find 
necessary. Their particula? function is to increase 
engine and fuel efficiency, he said, explaining 
that their prearranged procedure for conducting 
tests is as follows: ignition, compression press- 
ures, spark-plugs, fuekpump - pressure, back 
pressure, in the exhaust system, restriction of air 
cleaner, dragging brakes, efficiency of brakes, 
tire pressures and carburetion. He described the 
method and instruments used in each test. 

In conclusion he said, ““Formulation’of a sys- 
tematic tune-up plan combined with proper in- 
strumentation: and qualified personnel is condu- 
cive of greater operating economies bound to 
reflect a substantial saving over a period of 
years.” ; 

Discussion of this paper brought out a number 
of interesting points, particularly those of S. B. 
Shaw, Pacific Gas & Electric Co., who spoke on 
the tune-up procedure followed by his company. 
He remarked on the difficulty of keeping ex- 
haust-gas analyzers in good working order and 
the prevalence of deficient' ignition equipment, 
even on mew cars, particularly in connection 
with condensers. Some types of vacuum spark 
control, he added, fun¢tion poorly due to con- 
densation of gasoline in the control diaphragm, 
which is located so that inspection is difficult. 

Turning from the conventional gasoline ve- 
hicle to the Diesel field; Mr. Maxwell introduced 
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his paper by remarking that Diesel injection sys 
tems are complex by reason ot the several 
essential functions which they must carry out 
with precision and which must not vary appre 
ciably with engine speed. These, he said, include 
fuel injection, atomization, directing of injected 
fuel, timing and rate of injection. 

Continuing, Mr. Maxwell described several 
machines used by the Caterpillar company to 
observe the behavior of the injection system. Thx 
first, termed a spray machine, is composed of 
a fuel pump of variable speed, a spray valve in 
a partally open chamber and a neon strobo 
scopic light. By means of this apparatus the fuel 

(Continued on page 38) 


President Woolson 
Visits Five Sections 


Visiting New England, Southern New En 
gland, Metropolitan, Philadelphia and Cleveland 
Sections last month, SAE President Harry T. 
Woolson spoke of the Society as a world-wide 
organization and declared that its aim is greater 
engineering usefulness; usefulness to its mem- 
bers, to its industry and to the nation. Mr. 
Woolson was accompanied by SAE General 
Manager John A. C. Warner, who likewise ad- 
dressed the Sections, choosing as his theme, “As 
the SAE Advances.” 

Mr. Woolson observed that while plants lo 
cated within 80 or 90 miles of Detroit ship ap- 
proximately go per cent of the motor-vehicles 
produced in this country, they are dependent 
upon nearly every state of the Union for raw 
materials entering their construction, such as 
steel, rubber, brass, and textiles, wholly or par- 
ually fabricated. He added that for each dollar 
spent in an automobile factory about three dol- 
lars is spent elsewhere. 

He also emphasized that these factories center- 
ing around Detroit are dependent on the vast 
markets of the country to operate on a mass- 
production basis and that the engineers in these 
plants depend largely upon experience obtained 
from field operation to improve their products 
year after year. He said to his audiences, “You 
have a wonderful opportunity to check the cars 
produced in the middle west for endurance and 
to point out their weaknesses. We at the fac- 
tories welcome constructive criticism from oper- 
ation and maintenance engineers as we are con- 
tinually on the trail of faults, that they may be 
corrected. The complete process of producing 
automobiles is a great national cooperative job.” 

Mr. Woolson said that in all engineering de- 
sign engineers are continually required to face 
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compromises. He illustrated this by what he 
termed “the battle of the grilles” in which auto- 
motive engineers engage each year. The com- 
promise in this case, according to Mr. Woolson, 
is between efficiency to cool an engine and ap 
pearance to promote sales. He added that to 
further complicate the matter the final design 
must be one that can be produced at a reason- 
able cost. 

At each section Mr. Warner gave what hx 
termed a “short short story” in which he told 
how the scope and work of the Society moves 
as rapidly and changes as often as does automo- 
bile design. “The SAE is advancing,” he said, 
“advancing on every automotive front toward 
the ultimate in automotive engineering!” To 
illustrate the Society’s progress Mr. Warner out- 
lined its program of national and regional mect- 
ings and gave some of the highlights of activity 
in the SAE’s 59 major technical and admini 
trative committees. 


(News of the Society continued on page 























SAE National Aeronautic Meeting 


(Continued from page 20) 


“Food for thought” in 
the form of a survey of 
the rapid expansion in 
European aircraft pro- 
duction, was brought to 
the banquet by its prin- 
cipal speaker, Arthur 
Nutt (left). His speech 
reported visits to plants 
in principal European 
countries. 


Dr. Fred D. Fagg, Jr., 
(right) recently ap- 
pointed Director of Air 
Commerce, pleads for 
an open-minded ap- 
proach to the solution 
of aviation’s problems 
at the banquet. This 
was his first talk to en- 
gineers since joining 
the Department of Com- 
merce. 
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Biermann, National Advisory Committee for Aeronautics. 
Seven types of reduction gears were described in the final 
paper of the session: “Aircraft Engine Reduction Gears,” by 
Ford L. Prescott, Materiel Division, U. S. Army Air Corps. 

“The payload of a fifty-ton airplane can be nearly doubled 
if the average cruising consumption of the engines is reduced 
from 0.43 to 0.41 lb. per b.hp-hr.,” claims Mr. Losson. “How- 
ever,” he cautioned, “the fact that the engines will operate 
with the leaner mixture is of no advantage unless the fuel flow 
is controlled accurately.” 

Mr. Losson listed four types of carburetors tor long-range 
cruising ranging from fully automatic compensation to manual 
mixture control operated in conjunction with a mixture indi 
cator. 

In a rapid-fire exchange, W. W. Symington, Jr., Glenn L. 
Martin Co., discussed with Mr. Losson the problem of deter- 
mining the specific fuel consumption desired at different alti 
tudes in long-range flight. Mr. Losson indicated that some of 
the data could be predetermined but that the final answer 
must be found in flight tests. 

“It is very desirable to have very thin, closely spaced fins of 
considerable width,” stated Mr. Biermann introducing his 
paper. “Past experience, however,’ he continued, “has shown 
that it is difficult to machine or to cast fins having these char 
acteristics.” 

Significant conclusions reported by Mr. Biermann in his 
investigations of fins for one particular diameter of cylinder 
are that “a considerable improvement in the heat-transfer char 
acteristics of conventional aluminum fins is possible by cor 
rectly proportioning fin dimensions” and that “aluminum fins 
will transfer more than 2'4 times as much heat as steel fins 
for the same weight and pressure drop.” 

In written discussion, Kenneth Campbell, Wright Aero 





nautical Corp., believes that minimum allowable _ baffle 
pressure drop is the best criterion for defining optimum fin 
design. 

“The added weight and complication of reduction gears is 
necessary,” explained Ford L. Prescott in his paper on this 
subject as read by R. M. Hazen, Allison Engineering Co., 
“because the crankshaft speed far exceeds the economical pro 
peller speed with present-day engine designs. However,” he 
continued, “if the reduction-gear ratio and propeller diameter 
are increased to the optimum value from the standpoint of 
propulsive efficiency, the weight in some cases is prohibitive 
and a compromise is necessary in selecting the reduction-gear 
ratio. 

Additional details were requested of Mr. Prescott by E. V. 
Farrar, Wright Aeronautical Corp., in written discussion read 
by A. L. Beall, Wright Aeronautical Corp. 

Whether or not flexibility is desirable in the propeller con 
nection with planetary-type reduction gears was the subject of 
spirited discussion of Mr. Prescott’s paper. Thomas Barish, 
Marlin-Rockwell Corp., felt that such flexibility was undesir- 
able because it affected the critical torsional vibration periods. 
That the vibration periods were so affected, was conceded by 
Val Cronstedt, Aviation Mfg. Co., but he suggested that these 
torsional frequencies could be shifted out of the operating- 
speed range. Arthur Nutt, Wright Aeronautical Corp., on the 
other hand, believes that the propeller manufacturers want 
such a flexible connection. 


Brisk Discussion in Final Engine Session 


To obtain more engine power there evidently is more to be 
considered than merely opening the throttle wider, stated Val 
Cronstedt, Aviation Mfg. Co., session chairman, to open the 
second Engine Session. 
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The first paper, “Flexible Exhaust-Valve Seats,” by S. D. 
Heron, Ethyl Gasoline Corp., and A. L. Beall, Wright Aero- 
nautical Corp., was read by Mr. Heron. He stated that, al- 
though some cylinder designs are attractive due to compact- 
ness and ease of securing large valve area, they are known to 
be subject to exhaust-valve-seat distortion. The investigation 
reported in the paper was carried out to determine whether 
the difficulties resulting from distortion can be overcome by 
flexibility in the valve head or valve seat, he announced. 

In discussion following, A. T. Colwell, Thompson Products, 
Inc., stated that shallow and wide valve seat inserts gave poor 
results, whereas narrow and deep inserts gave good results. 
It also was stated that seats faced with Stellite gave good per- 
formance owing to their non-corrosiveness. 

“Flexible valve seats,” according to Arthur Nutt, Wright 
Aeronautical Corp., “may give four-valve cylinder heads a new 
lease on life.” Two valves, he added, were used in this country 
mainly on account of seat distortion accompanying the four- 
valve type. The two-valve type of heads give from 400 to 500 
hr. of satisfactory service provided no lead is used, he specified. 

A. G. Elliot, Rolls-Royce, Ltd., criticized the flexible seats 
on the basis of: (1) increased heat-absorption area in the com- 
bustion-chamber; (2) restriction of the valve diameter; (3) 
increased heat flow up the valve stem which would cause 
carbon formation on the valve stem and springs. 

In his conclusion, Mr. Heron remarked that there was noth- 
ing to be gained by using flexible valve-seat inserts in cases 
where distortion did not occur. Furthermore, when using 
flexible valve seats it is necessary to obtain all the internal 
valve cooling possible, he cautioned. 

Other discussers were: C. D. Waldron, National Advisory 
Committee for Aeronautics; Harold Caminez, and A. L. Beall, 
the co-author. 

In introducing his paper on “The Determination of Ratings 
for Transport Aircraft Engines,” R. F. Gagg, Wright Aero- 
nautical Corp., stated that the objective in choosing an engine 
rating is “to establish the limiting values in the operating 
procedure which permit a maximum of utility in power out- 
put and economy of fuel consistent with requirements for 
safety and durability.” 

In his paper Mr. Gagg pointed out the importance of design 
calculations, of single-cylinder laboratory tests, and of dyna- 
mometer calibrations of the engine performance. 

Furthermore, he stated, after the engine ratings are deter- 
mined on the basis of stress values, it becomes necessary to 
recheck the fuel consumption and detonation performance of 
the engine with the fuel tentatively selected for use. 

Among those who discussed Mr. Gagg’s paper were: F. C. 
Mock, Bendix Products Corp., Harold Caminez, and Charles 
Froesch, Eastern Airlines, North American Aviation, Inc., 
who submitted a written discussion which was read by A. 
L. Beall. 

The need for controlled oil circulation governed by the 
viscosity rather than by the oil temperature was pointed out 
by Weldon Worth, U. S. Army Air Corps, in his paper, 
“Lubrication and Cooling Problems of Aircraft Engines.” 
Control of the oil temperature by means of the oil flow was 
more satisfactory than by the use of shutters on the radiator, 
he reported. 

Mr. Worth described the oil-dilution system used for facili- 
tating the starting of cold engines and which is now under- 
going tests by the Air Corps. In this system he explained how 
provision is made for thinning the lubricating oil by the 
addition of gasoline prior to stopping the engine. 
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Among those who discussed this paper were: W. H. Ro 
botham, Rolls-Royce, Ltd., R. M. Hazen, Allison Engineering 
Co., S. D. Heron, R. F. Gagg, Kenneth Campbell, Wright 
Aeronautical Corp., L. P. Saunders, Harrison Radiator Corp., 
A. G. Elliot, and Arthur Nutt. In reply to their questions, 
Mr. Worth stated that the hazard created by gas in the crank- 
case was not serious, as the mixture normally found in the 
crankcase was over-rich for combustion. There apparently 
was no undue wear caused by lead in the oil or caused by 
using a small quantity of oil very severely for a short time 
rather than a large quantity less severely for a longer period, he 
added. In normal operation, he concluded, about 2 qt. of 
gasoline are used for oil dilution, and the progress in diluting 
the oil can be observed on the oil pressure gage. 


Two Aerodynamic Problems Debated 


Pointing out that the purpose of his paper was to show “not 
what is known, but rather to emphasize that which is not 
known,” a résumé of the researches leading to the realization 
of the importance of the boundary-layer phenomena, espe 
cially the transition from laminar to turbulent flow, was pre- 
sented by E. N. Jacobs, National Advisory Committee for 
Aeronautics, in the first paper at the Practical Aerodynamic 
Problems Session, “Laminar and Turbulent Boundary Layers 
as Affecting Practical Aerodynamics.” Supplementing his talk 
with slides and motion pictures of the boundary layer over 
airfoils and flat plates, he indicated the general nature of the 
phenomenon and emphasized the lack of knowledge concern- 
ing the transition from laminar to turbulent flow. Peter Alt- 
man, University of Detroit, presided. 

Expressing some concern as to whether Mr. Jacobs was 
optimistic or pessimistic in regard to promise of future aero- 
dynamic gains, Dr. Max M. Munk assured the session of his 
own optimism in this respect. He urged a continuation of this 
research as holding forth worthwhile promise. T. P. Wright, 
Curtiss- Wright Corp., presented some rough figures on the 
possible gains to be expected and expressed an optimistic out- 
look. C. H. Chatfield, United Aircraft Corp., asked about the 
importance of roughness over the aft portion of airfoil. 

In reply, Mr. Jacobs reassured Dr. Munk of his optimism 
and pointed ‘out the importance of reproducing flight condi- 
tions for the proper solution of the problem. This method 
necessitates equipment whereby full-scale Reynolds Numbers 
and low turbulence can be obtained, he indicated. Mr. Altman 
raised the question of double-peak lift curves and the influence 
of the type of lift-curve peak in design. 

H. D. Fowler, Glenn L. Martin Co., discussed the merits 
of the flap bearing his name and urged its use as a solution 
of the difficulties in present-day design in the session’s second 
paper: “The Practical Application of Fowler Flaps.” He urged 
also that it not be discarded because of mechanical difficulties 
and emphasized the need of allowing for the flap in the basic 
design rather than the arbitrary application of a flap to an 
already established design. He discussed at some length the 
merits of this particular flap in the performance of its several 
functions. 

F. E. Weick, Engineering and Research Corp., opened the 
discussion by raising a question as to the exclusive merit of 
the particular Hap under discussion, indicating he did agree 
that in many functions it was superior to other types ol 
flaps. T. P. W right, reading from written discussion, empha 
sized the author’s warning that a design should not be dis 
carded because of mechanical difficulties. 
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Papers Available 


Hee current supplies are exhausted, copies of the papers 
listed are available in mimeographed form at a cost 
of 25 cents per copy to members; and at 50 cents per copy to 
non-members (plus 2% sales tax on those delivered in New 
York City). Orders should specify the name of the author 
as well as the title of the paper desired. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St., New York, N. Y. 
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Parcel Delivery 
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Barnard, D. P. 
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Barrie, A. A. 
Modern Aids to Navigation 
Bartholomew, Earl 
Tractor Engine Fuels--A Theoretical 
Analysis and Practical Test Results 
in the Laboratory and in the Field 
Beall, A. L. 
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Beard, M. Gould 
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Benninghoff, W. E. 
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Performance Characteristics of Fric- 
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Biermann, A. E. 
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Blackwood, A. J. 
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Brown, Howard D. 
Modern Body Structure and the Ser- 
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Brown, L. H. 
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Brown, R. N. 
Tooling of the Packard 120 Cylinder 
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Brownback, H. L. 
Design Trends in French Aircraft En- 
gines and Propellers 
Cadwell, S. M. 
Recent Developments in the Rubber 
Industry 
Caldwell, F. W. 
The Vibration Problem in Propeller 
Design 
Campbell, A. F. 
Economic Place 
Engines 
Chesnutt, R C., 
Diesel. or Gasoline-Which Engine 
Will You Have? 
Christmas, Major J. K. 
Mechanization and Automotive Ord- 
nance 
Churchill, W. W. 
How To Maintain a Fleet of Buses 
and Trucks Economically 
Damon, R. S. 
Problems in Air Line Operation 
Davis, Harry G. 
The Cavalcade 
tion 
DeMott, R. H. 
Sales Engineering 
Drake, H. W. 


The Future of Highway Transporta- 
tion 


Oil 


of Automotive 


of Farm Mechaniza- 


Draper, C. S., Bentley, G. P., and Willis, 


H. H. 

Measurement of Vibration in Flight 
DuBois, R. N., and Cronstedt, Val 

High Output-— And How? 
Everett, H. A., and Mikita, J. J. 

The Effect of Detonation on Oil Con- 

sumption 

Foresman, S. T. 


The Influence of Balancing on To- 
day’s Automobile 
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Determination of Service Ratings for 
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Variable Transportation Problems of 
the World 
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Houghton, Howard D. 
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to Engineering 
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Johnson, S., Jr. 
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Air Brakes and Air Control 
Johnson, S., Jr. 
Sales Engineering 
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Air Vs. Highway Transportation Main- 
tenance 
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Designing and Building for the Com- 
mercial Aircraft Market 


Killick, V. W. 
Can We Build Automobiles to Keep 
Drivers Out of Trouble 
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The Development of Superchargers 
and High Compression Engines 
(Continued on Page 42) 
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H. ]. Carmichael, vice-president and gen 
eral manager, General Motors of Canada, Ltd., 
has been elected vice-president of the Canadian 
Automobile Chamber of Commerce. 


H. W. Linneen, formerly assistant district 
manager of the Sinclair Refining Co., in Chi- 
cago, has been transferred to New York, where 
he has taken up his new duties as assistant 
manager, domestic lubricating oil sales. 


William B. Wheatley, chief test pilot and 
service manager, Consolidated Aircraft Corp., 
San Diego, flew as 2nd pilot on one of the 
12 Consolidated airboats of the U. S. Navy 
from North Island, San Diego to Pearl Harbor, 
T. H., on the mass flight taking place Jan. 
28-29. He returned as a passenger on the 
Hawaii Clipper arriving in Alameda, March 4, 
continuing to San Diego by air. The flight was 
made in connection with service work. 


D. C. Johns is in the combustion engineer- 
ing service department of the Gulf Oil Co., 
Pittsburgh. He was previously district super- 
visor of that company’s automotive oil sales in 
Toledo. 


Robert A. Weinhardt has joined the 
W. M. Chace Co., Detroit. He will deal par- 
ticularly with thermostatic bimetal problems of 


R. A. Weinhardt 


Changes 
Companies 





the automotive industry. Mr. Weinhardt was 
formerly assistant chief engineer of the Reo 
Motor Car Co., and had previously been affili- 
ated with Packard, Continental Motors and Cord. 


William A. Arthur is with the McLellan 
Steel Construction Co., Los Angeles. He was 
formerly president of the National Airport En- 
gineering Co., also in Los Angeles. 


Ernest Bennett, supervisor, buildings, v« 
hicles and supplies, Bell Telephone Co. of Can- 
ada, with headquarters in Montreal, is in 
Europe observing transportation and mainte- 
nance operation in England, France, Germany 
and Italy. As chairman of the foreign contact 
subcommittee of the SAE Transportation and 
Maintenance Activity he will develop plans for 
closer contact between the Society and fleet op- 
erators in these countries. 


P. W. Litchfield, president Goodyear Tire 


and Rubber Co., recently revealed that re- 
searches carried on in the Goodyear laboratories 
show that tires made of rayon cords may be ex- 
pected to give, in some instances, four to five 
times as much mileage as other tires, particular- 
ly under high-speed heavy-load conditions. 
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A. W. Scarratt, formerly chief engineer, 
automotive engineering, International Harvester 


A. W. Searratt 
Advanced 





Co., has been appointed assistant to the vice- 
president of engineering and patents. He joined 
International Harvester in 1927 from the Hyatt 
Roller Bearing organization of which he was 
chicf engineer. He was previously chief me- 
chanical engineer of the Minneapolis Steel & 
Machinery Co., with which he was affiliated 
from 1914 until 1926. 


Maurice Holland, director of the division 
of engineering and industrial research, National 
Research Council, will conduct a group of in- 
dustrial leaders and bankers on a tour of 
European scientific and research laboratories. 
This will be the fourth such tour sponsored by 
the engineering and industrial research division 
of the Council. The group will sail May 14. 

Elmer A. Sperry, Jr. chief engineer, 
Sperry Products, Inc., is a member of the tour 
advisory committee. 


C. W. Spicer, vice-president, Spicer Manu 
facturing Corp., Toledo, visited SAE Headquar- 
ters March 15. He and Mrs. Spicer had just 
returned from a vacation trip to California. 
Visiting the Mardi Gras in New Orleans on 
the way out, they came back by the way of 
the Panama Canal, stopping at Panama and 
Havana. 


Se Rumely, who had been affiliated with 
Hudson Motor Car Co., for 21 years, recently 
resigned his position as division superintendent 


V.P. Rumely 
To 
New 
Field 


to join the manufacturing division of Crane Co., 
in Chicago. At the time of this change Mr. 
Rumely was chairman of the Detroit Section. 

Floyd F. Kishline, Detroit Section’s pas- 
senger-car vice-president, has been chosen to 
head the Section’s activities for the remainder 
of the year. 


28 








Harold R. LeBlond has been elected presi 
dent of LeBlond-Schacht Truck Co., Cincinnati 
He was formerly secretary-treasurer. 


Ralph E. Flanders, president of Jones and 
Lamson Machine Co., Springfield, Vt., has been 
appointed to the governing board of the Massa- 
chusetts Institute of Technology. 


Sherman M. Fairchild, founder and te- 
cent president of Fairchild Aviation Corp., has 
been elected chairman of its board. He will 
retain the presidency of Fairchild Engine and 
Airplane Corp., holding company for Fairchild 
Aircraft Corp. Mr. Fairchild recently announced 
that a 24-cylinder airplane engine delivering 
approximately 1000 hp. and permitting the 
mounting of a rapid firing cannon ts under de 
velopment by his company 


Edsel B. Ford has been reappointed to the 
Detroit Arts Commission. His new term wil 
expire in 1941. 


W. B. Mayo, tormer chief engineer of the 
Ford Motor oe has been elected chairman of 
the board of the Huron River Silica Co. Since 
leaving Ford, Mr. Mayo has been interested in 


W. B. Mayo 
Back 
to Glass 


This afhliation 
with the glass industry recalls the fact that Mr. 
Mayo is credited with having invented the con- 
tinuous process for the manufacture of plate 


the freight transport business. 


glass now being used by the Ford Motor Co. 


and others. 


Herman D. Barkey, previously director, 
department of aeronautic engineering, Indiana 
Technical College, Fort Wayne, is in the en- 
gineering department of the Curtiss - Wright 
Airplane Co., Robertson, Mo. 


Dr. Ing. Ferdinand Porsche, who is 
closely associated with the German Auto Union, 
has designed a small two-cylinder rear-engined 
car which, it is reported, will be backed by 
Chancellor Adolf Hitler as a vehicle inexpensive 
enough to permit its purchase by a large number 
of Germans and other Europeans hitherto un- 
able to own a car. 


At Highway Officials Convention 


W. ]. Davidson, director, technical sec 
tion, General Motors Corp., and chairman of the 
S.A.E. Engineering Relations Committee, and 
Dr. Miller McClintock, director, Bureau of 
Street Traffic Research, Harvard University, ad- 
dressed the Association of Highway Officials of 
the North Atlantic States at their thirteenth an- 
nual convention, New York, Feb. 24-26. 

Mr. Davidson's topic was “Motor Vehicles - 
Their Relationship to the Highways,” and that 
taken by Dr. McClintock was “Safety on the 
Open Road.” 











ee 


H.C. Mougey, chiet chemist, General Mo- 
tors Corp., was chairman of the committee in 
charge of the symposium on lubricants at the 
regional meeting of the American Society for 
Testing Materials, Chicago, March 3 and 4. 


William W. Barnetson, formerly in the 
Ford Motor Co. tool repair department, Ontario, 
Canada, has joined the Apollo Magneto Corp., 
Kingston, N. Y. 


L. C. Milburn has resigned as director and 
vice-president of the Glenn L. Martin Co., 


Baltimore. 


Carl Keas, formerly with the Carnegie- 
Illinois Steel Corp., south works, Chicago, has 
joined Russel T. Gray, Inc., industrial adver- 
tisers, also in Chicago, as copywriter. 


Harold M. Taylor, Firestone Rubber Co.'s 
Detroit district manager, has been nominated by 
the Detroit Athletic Club News for “Our Own 
Hall of Fame,’ because “he is head man in 
staging the National Open Golf Tournament 
next June .. . he is chairman of the D.A.C. 
bowling committe¢ 


E. N. Klemgard has closed his consulting 
lubrication engineering business and laboratory 
at Pullman, Wash., and has joined the Panther 
Oil & Grease Manufacturing Co., Fort Worth, 
Texas, as director of manufacturing. Long af- 
filiated with the oil industry, Mr. Klemgard will 
be concerned chiefly with the development of 
new lubricating greases and bituminous prod- 
ucts and turther modernization of the com- 
pany’s Fort Worth grease plant. 

Donald Blanchard, secretary of the SAI 
Engineering Relations Committee, spoke on 
safety before the Automotive Trade Association 
Managers in New York, March 1. 

o. €. Kreis, who resigned from Stude- 
baker’s engineering division recently, has joined 
the General Motors organization and, late in 
February, sailed for Germany to take up his new 
duties at the Corporation’s Opel plant. 

George H. Townsend has become presi- 
dent and director of M. M. Davis and Son, Inc., 
Baltimore, builders of sail and motor boats. 


M. L. Kerr 
Chief Enginee? 





M. L. Kerr, engineer, Indiana division, 
White Motor Co., has left Cleveland to become 
chief engineer of the Garford Truck Co., Marion, 
Ind. 


et... &. Kuiper, who was formerly chief 
engineer of Midland Steel Products Co., has been 
afhliated with General Motors’ Adam Opel Co., 
Russelsheim, Geérfnany, since Feb. 15. 


Ralph F. Ley, formerly sales manager, 
Truck Tank Manufacturers, Inc., has joined 
Shand & Jurs Co., Berkeley, Calif., as eastern 
district manager. He will be located in New 
York. 

Warren A. Taussig is automotive engineer 
for the Burlington Transportation Co., Chicago. 








.... At Home and Abroad 








W. T. Lutey, who has been superintendent 
of production standards, Fisher Body Corp., 
Leeds, Mo., has been transferred to the New 
Linden, N. J., plant of General Motors Corp. 
At the time of this transfer Mr. Lutey was 
secretary-treasurer of the SAI 
Section. 


Kansas City 


B. F. Jones has been made chief engineer of 
the Indiana division of White Motor Co. He 
was previously engineer in the White public 
works division, Cleveland. 


George W. Smith, Jr., formerly vice-presi 
dent, White Motor Co., Cleveland, and more 
recently consulting engineer in Cleveland, has 
affiliated with the American Appraisal Co., as 
director of the industrial report division. He 
will be located in New York 


Metrosection Invitation 

The Metropolitan Section 
is extending an invitation to 
the National Society through 
the Meetings Committee to 
hold the 1938 Annual Meet- 
York City, as- 


suring them of their whole- 


ing in New 


hearted interest and coopera- 


tion in such an eventuality. 


Ray mond D. Kelly, formerly in charge of 
instrument overhaul and testing for United Air 
Lines Transport Co., at Cheyenne, Wyo., has 
been transferred to the Chicago division of the 
company where he is in charge of testing equip- 
ment and accessories for plane operations. 


Frederick L. Parsons, who has been in- 
structor at the U. S. Diesel Engineering School, 
Boston, has recently joined the Scintilla Manu- 
tacturing Co., Inc., Sidney, N. Y., as draftsman. 


W. L. Batt, president, SKF Industries, Phil 


adelphia, sailed for Europe late last month. 


Chester C. DePew, formerly with Wright 
Aeronautical Corp., Paterson, N. J., as engine 
designer, has joined the Ranger Engineering 
Corp., Farmingdale, Long Island, N. Y., as de 
sign engineer. 


Luis De Florez, consulting engineer, New 


York, has been designated an official timer by 
the National Aeronautic Association. 


Vincent Bendix, president of the Bendix 
Aviation Corp., will enlarge and modernize the 
Teterboro, N. J., airport. It is said that special 
emphasis will be put on facilities for blind land- 
ing. 


]. R. Hubbard, heretofore captain, U. S. 
Army, Quartermaster Corps, has been advanced 
to the commission of major. He is stationed at 
Governors Island, N. Y. 
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Leighton W. Rogers has been re-elected 
president of the Aeronautical Chamber of Com- 
Among SAE members on 


merce of America. 


Leighton W. 
Rogers 


Re-elected 





the board of governors are James Murray, G. W. 
Vaughan, S. M. Fairchild, Charles Marcus, C. L 
Lawrance, Maj. E. E. Aldrin, Walter Beech and 
G. M. Bellanca. 


Kwang H. Chang has joined the Diesel 
engine division of the American Locomotive 
Co., Auburn, N. Y., as tool designer. He was 
formerly senior draftsman, City of New York, 
department of parks, topographical division. 


Morris ]. Muzzy who was assistant head, 
engine test department, General Motors Proving 
Ground, Milford, Mich., has been transferred to 
the Phoenix “Laboratory, operated by the Gen- 
eral Méters Sales Corp., at Phoenix, Ariz. 


Yoshio Ogawa has opened an office in Los 
Angeles, as consulting engineer specializing in 
research and developing automotive and allied 
products and industrial designing. 


John P. Gaty, former liaison engineer, Fair- 
child Aerial Camera Corp., Woodside, Long 
Island, N. Y., is now with the Beech Aircraft 
Corp., Wichita, Kan., as sales manager. 


Paul S. Lane, research metallurgist, Ames 
ican Hammered Piston Ring Division, The 
Koppers Co., Baltimore, Md., will deliver a 
paper on “Some Experiences with Wear Test 
ing” at the forty-first annual convention of the 
American Foundrymen’s Association, Milwau- 
kee, May 3-7. 


Wilson D. Applegate has been advanced 
to assistant chief engineer by the Wilkening 
Manufacturing Co. He has been in the engi- 
neering department of Wilkening since graduat- 
ing in mechanical engineering from Drexel In 
stitute 1N 1934. 


At Safety Conference 


Eight SAE members are scheduled to take 
part in the Eighth Annual Convention of the 
Greater New York Safety Council, New York, 
April 13-15. 

Those participating are: H. H. Kelly, Bureau 
of Motor Carriers; R. C. Long, Wheels, Inc.; 
Frank Bailey, Auto Mutual Indemnity Co.; 
N. M. Aycock, The Texas Co.; Maj. E. E. 
Aldrin, Standard Oil Development Co.; F. R. 
Norris, C. F. Burgess Laboratories, Inc.; Dr. 
Miller McClintock, Bureau of Street and High- 
way Research. John A. C. Warner, SAE secre- 
tary and general manager, is on the General 
Committee. 
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New Members Qualified 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Feb. 10, 1937, and 
Mar. 10, 1937. 

e various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





BENNETT, Ernest (M) general buildings, ve- 
hicles and supplies supervisor, Bell Telephone 
Co. of Canada, Beaver Hall Bldg., Montreal, 
Quebec, Canada. 

Boorp, Harry W. (A) special representative, 
American Oil Co., 1301 Grant Bldg., Pittsburgh, 
Pa.; (mail) 2915 Belrose Ave., South Hills. 

BROWNLEE, CLARENCE S. (M)_ president, 
charge of sales and engineering, Dickson Gasket 
Co., Lock Box 1166, Chicago, IIl. 

BurKHALTER, Rosert R. (J) designer, Spicer 
Mfg. Corp., Toledo, Ohio; (mail) 2019 Welles- 
ley Drive. 

CARPENTER, Carrot E, (A) board and paper 
division, National Automotive Fibres, Inc., 
19925 Hoover Ave., Detroit, Mich. 

Crone, ALFRED F. (A) vice-president, charge 
of operations, Acme Steel & Malleable Iron 
Works, Buffalo, N. Y.; Buffalo Brake Beam Co., 
Lackawanna, N. Y.; (mail) c/o Acme Steel & 
Malleable Iron Works. 

Daze, C. W. (M) chief electrical engineer, 
Heyer Products Co., Inc., 740 Washington Ave., 
Belleville, N. J. 

Epcar, J. A. (M) research engineer, motor 
laboratory, Shell Oil Co., Martinez, Calif. 

FisHer, Geracp M. (M) chief chemist, Gen- 
eral Petroleum Corp. of Calif., 2525 East 37th 
St., Los Angeles. 

FLoop, Henry, Jr. (A) executive vice-presi- 
dent, Devonshire Corp., 369 Lexington Ave., 
New York City. 

Forstner, H. R. (A) parts and service man- 
ager, Campbell-Simpson Motor Co., 1109 Idaho 
St., Boise, Idaho; (mail) 1306 East State St. 

Gacc, Rupo_tpH Farwett (M) assistant chief 
engineer, Wright Aeronautical Corp., Paterson, 
N. J. 

Gyerpve, M. D. (M) head, automotive div., 
technical dept., Standard Oil Co. (Ind.), gto S. 
Michigan Ave., Chicago, IIl. 

GuunarerF, Micnaet E. (M) chief engineer, 
Sikorsky Aircraft, Div. of United Aircraft Corp., 
Bridgeport, Conn. 

Grecory, Austin Cuas. (J) chief lubrication 
dept., Shell Oil Co. of Canada, Ltd., Toronto, 
Ontario, Canada. 

Honpa, Tomiyiro, Maror (M) inspector for 
aviation, Imperial Japanese Army Inspector's 
Office, 1775 Broadway, New York City. 

IMFELD, CHARLES A. (FM) director, Societe 
Anonyme Adolphe Saurer, Arbon, Switzerland. 

Jennincs, Henry (M) technical editor, Com- 
mercial Car Journal, Chilton Co., 56th & Chest- 
nut Sts., Philadelphia, Pa. 

Jenny, CLetus Joun (J) experimental engi- 
neer, Eclipse Aviation Corp., 545 North Arling- 
ton Ave., East Orange, N. J.; (mail) 90 North 
Arlington Ave. 

Krmmey, R. P. (A) field engineer, Joseph 
Weidenhoff, Inc., 4350 Roosevelt Road, Chi- 
cago, Ill. 

Kincaip, Frank M., Jr. (J) engine designer, 
Waukesha Motor Co., Waukesha, Wis.; (mail) 
427 West Park Ave. 
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Kuincer, JaMEs D. (M) charge of material 
testing laboratories, engineering div., Chrysler 
Corp., Engrg. Dept., Detroit, Mich. 

Kut, Water S. (J) Waukesha Motor Co., 
Exper. Dept., Waukesha, Wis.; (mail) 230 East 
Park Ave. 

Mezey, Georce (A) 34 West 83rd St., New 
York City. 

NaceELy, Joun L. (J) draftsman, Timken 
Roller Bearing Co., Diesel Engine Dept., Can- 
ton, Ohio; (mail) 1717 Market Ave., North. 

SCANTLEBURY, WoopMAN Francis (J) senior 
engineer, Nassau County Engrg. Dept., Mineola, 





L. I., N. Y.; (mail) 22 Second Ave., Port Wash- 
ington, L. I., N. Y. 

ScHULTz, Joun W. (M) automotive engineer, 
technical dept., Standard Oil Co. (Ind.), gto 
South Michigan Ave., Chicago, IIl.; (mail) Ste- 
vens Hotel, Stevens Apts. 2011. 

STAUFFER, GEorRGE A. (A) sales manager, 
aluminum div., Thompson Products, Inc., Cleve- 
land, Ohio; (mail) 2196 Clarkwood Road. 

STEINER, Epwarp C. (M) mechanical engi- 
neer, Bridgeport Pattern & Model Works, Bridge- 
port, Conn.; (mail) 52 Remer St. 

STIENSTRA, AUKE (J) junior engineer, Ameri- 
can Bridge Co., Seventh Ave. and Second St., 
South East, Minneapolis, Minn.; (mail) 827 
Upton Ave., North. 

Weiner, R. L. (J) laboratory engineer, White 
Motor Co., 842 East 79th St., Cleveland, Ohio 


Applications Received 





The applications for membership 
received between Feb. 15, 1937, and 
Mar. 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


AFFLECK, Grecor S., Detroit representative, 
Sterling Aluminum Products, Inc., Detroit, 
Mich. 

ATCHESON, WInDsor K., superintendent, The 
Pure Oil Co., Tulsa, Okla. 

Basier, Watt E., charge of automotive divi- 
sion, American Steel Foundries, Chicago, III. 

BiakeEy, Victor Gorpon, technical engineer, 
National Roads and Motorists’ Association, New 
South Wales, Australia. 

BoLten, Epwarp P., trim sales engineer, Na- 
tional Automotive Fibres, Detroit, Mich. 

Boton, Gus Georce, shop foreman, Cascade 
Investment Co., Portland, Oregon. 

Brown, BENJAMIN EDMUND, JR., assistant in- 
structor, United States Diesel Engineering 
School, Allston, Mass. 

Casey, Frank E., assistant manager of sales. 
National Pneumatic Co.. New York Citv. 

Citroen, Louis, manager's secretary. Societe 
des Petroles Jupiter, Paris, France. 

Conway, WituiaM E.,, assistant director truck 
sales, Studebaker Corp., South Bend, Ind. 

Curnow, Henry Lennox, technical engineer. 
Vacuum Oil Co., Johannesburg, S. Africa. 

Decaussin, Eucene E., assistant engineer, 
Covered Wagon Co., Mt.°Clemens, Mich. 

Dopps, Vincent G., salesman, Aluminum Co. 
of America, Los Angeles, Calif. 

DunHAM, THoMaAs M., president, 
Equipment Co., Aurora, III. 

Frazevur, LeEsvie, supt. of maintenance, East- 
ern Air Lines, Miami, Florida. 

Frink, Car H., 205-225 Webb St., Clayton, 
N.Y: 

Gopvrrey, E. R., Jr., pilot-engineer, Standard 
Oil Development Co., New York City. 

GoLpEN, VERNON C., Diesel engineer super- 
visor, Atchison, Topeka & Santa Fe Ry. Co., 
Chicago, Ill. 

Hapiety, Water C., automotive engineer, 
Socony-Vacuum Oil Co., Brooklyn, N. Y. 

HoBELMANN, ALFRED HERMAN, sales engi- 
neer, Walter Kidde & Co., Inc., New York City. 
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Aurora 


HoLiincswortH, R. Burnett, branch man- 
ager, Autocar Sales & Service Co., Richmond, 
Va. 

Hutsr, Stewart H., fuels specialist, Standard 
Oil Development Co., Linden, N. J. 

IsHERWOOD, HuGH JoHN, sales department, 
Ford Motor Co., Pittsburgh, Pa. 

JacKson, Epwarp W., Jr., general service 
manager, Caterpillar Tractor Co., Peoria, Il. 

Kerns, Perer A., National account sales, 
Goodyear Tire & Rubber Co., Akron, Ohio. 

LAWLER, JOHN ARTHUR, designing engineer, 
Evans Products Co., Detroit, Mich. 

LEONBERGER, WILLLIAM Howarp, shop super- 
intendent, Gunther Brewing Co., Inc., Balti- 
more, Md. 

McGrecor, THoMas ATrKInson, chief engi- 
neer, American Forging & Socket Co., Pontiac, 
Mich. 

McWuor ter, JoHN Francis, products devel- 
opment engineer, Ohio Rubber Co., Willough- 
by, Ohio. 

MUuLLoo_ry, Witiiam P., president, Auto 
Equipment Corp., Cleveland, Ohio. 

NortH, JoHn R., engineer, The Common- 
wealth & Southern Corp., Jackson, Mich. 

Nuku, HaraKazu, superintendent of service 
and maintenance, Kongo Motor Car Co., Tokyo, 
Japan. 

OrsHaNnsky, E vias, Jr., vice president in 
charge of engineering, Acrotorque Co., New 
Haven, Conn. 

Pray, Harrey L., owner, Tulsa Winch Mfg. 
Co., Tulsa, Okla. 

RUBENFELD, ARNOLD, chemist, J. H. Rae Oil 
Co., Rochester, N. Y. 

Unt, Harrison J., sales engineer, Standard 
Oil Co. of N. J., New York City. 

SAMPIETRO, ACHILLES CHARLEs, technical as- 
sistant to the chief engineer, Thomson & Taylor 
Ltd., Surrey, England. 

SAMUELS, WILLIAM, project engineer, Chev- 
rolet Motor Co., Detroit, Mich. 

SCANLAN, THomas A., owner, Scanlan Lock 
Co., New York City. 

SCHLERETH, Howarp J., manager, lubricating 
oil, Standard-Vacuum Oil Co., Iloilo, Philippine 
Islands. 

ScHuLtz, Howarp W., assistant chief engi- 
neer, Ohio Rubber Co., Willoughby, Ohio. 

SCHUMACHER, RALPH O., motor vehicle super- 
visor, Postal Telegraph-Cable Co., New York 
City. 

Scott, Harvey A., general buildings, vehicles 
and supplies supervisor, The Bell Telephone Co. 
of Canada, Toronto, Ont., Canada. 

Scott, LeLtanp L., designer and_ president, 
Scott Aircraft Motors, Kansas City, Mo. 
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SAE Comng EVENTS 


Buffalo—April 13 

Hotel Statler; dinner 6:30 P. M. Automotive 
Cooling Systems—L. P. Saunders, director of 
engineering, Harrison Radiator Corp. 


Canadian—April 16 
Regional Meeting, Prince Edward Hotel, 
Windsor, Ont., Canada; dinner 6:30 P. M. 


° sees ‘ The Value of Salesmanship in Engineering — 

T&M Public Utilities Meeting Frank B. Willis, vice-president in charge of 
April 15-16 sales, Bendix Products Corp. 

Baltimore, Md. 


Summer Meeting 
May 4-9 
The Greenbrier 


White Sulphur Springs, W. Va. 


Chicago—April 6 

Hamilton Club; dinner 6:30 P. M. Hypoid 
Axles and Their Lubrication —-C. E. Zwahl, lu- 
brication engineer, Chevrolet Motor Co. 


Cleveland—April 12 

Cleveland Club; dinner 6:30 P. M. The 
TOCCO Hardening of Bearing Surfaces —W. 
W. Benninghoff, TOCCO division manager, 
Ohio Crankshaft Co. 


Detroit—April 12 

Statler Hotel; dinner 6:30 P. M. Textile 
Manufacture and Research—W. F. Bird, head 
of Research Division, Collins & Aikman Corp. 


Indiana—April 15 

The Athenaeum, Indianapolis; dinner 6:30 
P. M. Subject — Blind Landing Systems Installed 
at Indianapolis Municipal Airport by Bureau of 
Air Commerce. 


Kansas City—April 23 

Hotel Kansas Citian; dinner 6:30 P.M. Diesel 
Fuels—T. B. Rendel, director, Motor Testing 
Laboratory, Shell Petroleum Corp.; Operation 


Tractor Meeting 
April 21-23 
Pere Marquette Hotel 
Peoria, Ill. 


National Aircraft Production 


Meeting 
Oct. 7-9 
Los Angeles, Calif. 


Baltimore—April 15-16 


Hotel Belvedere. Participation in the Trans- 
portation and Maintenance Public Utilities Meet- 
ing of the Society. 





year. He then sold his interest and became gen- 
eral manager of the Brush Runabout Co. 
Changing to the United States Motor Co., he 
developed their first four-cylinder car. In 1911 
he formed the Briggs-Detroiter Co., and re- 
mained president and general manager until the 
business was discontinued in 1916. Mr. Briggs 
then affiliated with the Wilson Body Co., as 
sales manager and was especially active in the 
handling of war orders for that company during 
the World War. Selling his interest in the Wil- 
son company in 1924 he associated with Ben- 
jamin F. Godfredson in the American Auto 
Trimming Co., and the Godfredson Truck Co. 
Since 1926 he had been engaged in the manage- 
ment of real estate and private investments. 


(Continued from preceding page) 

Srtt, ANTony, body engineer, Fisher Engi- 
neering Department, Detroit, Mich. 

SHay, Epcar, experimental engineer, Chrysler 
Corp., Highland Park, Mich. 

Smirnor, M. O., head designer, Moscow 
Automobile Plant, “ZIS,’’ New York City. 

SmitH, Epwin, metallurgist, Electro Metallur- 
gical Co., Detroit, Mich. 

SMITH, FRANK WESLEY, manager, lub. oil 
sales, Cities Service Oil Co. of Pa., Boston, Mass. 

STEWART, JoHN W., garage superintendent, 
The Ohio Fuel Gas Co., Columbus, Ohio. 

SrorcH, Harotp A., engineer, Fisher Body 
Corp., Detroit, Mich. 

Tavay, JoHN J., layout, Central Diesel Engi- 
neering, General Motors Research, Detroit, Mich. 

Whitney, Ernest G., engine research, Na- 
tional Advisory Committee for Aeronautics, 
Langley Field, Va. 

Woo son, L. Irvine, chief engineer, DeSoto 
Motor Corp., Detroit, Mich. 


Captain Matt Payne 


Captain Matt Payne, a foreign member of 
the SAE since 1929, died Feb. 6, following a 
relapse after an operation. Captain Payne was 
known as an engineer of wide experience and 
ability. He is credited for much of the original 
development on heat, refrigeration and motor 
car design in England. 

His connection with the automotive industry 
started in 1912, when he joined Messrs. Clement 
Talbot, Ltd., manufacturers of Talbot cars. After 
two vears’ experience in that company’s shops 
ind drawing department he affiliated with W. 
T. Clark & Co., Ltd., as chief engineer in 1914. 
Later that year he became technical officer in the 
British Army, serving through the World War 
and until 1920. Since then he has been chief 
engineer. Messrs. Holdell, Wray & Colt: tech- 
the automobile business in 1909 when he nical advisor to the board of Clayton Wagons, 
founded the Krit Motor Car Co.. of which he Ltd.: consulting engineer, Clayton Dewandre, 
was president and general manager for onc Ltd.: chairman, British Thermostat Co., Ltd. 





Obituaries 





Claude S. Briggs 


Claude S. Briggs, an active figure in the 
early history of American automobiles and a 
member of the SAE since 1911. died in Detroit 
on March 1, following a long illness. He was 
64 years old. Mr. Briggs became interested in 
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and Maintenance Problems of Diesel Streamlined 
Trains — E. F. Weber, superintendent of automo- 
tive equipment, Burlington Railroad. 
Metropolitan—April 12 

The Roger Smith, 40 E. 41st St., New York 
City; dinner 6:30 P. M. Diesel Engines in Motor 
Trucks—B. B. Bachman, vice-president, chief 
engineer, Autocar Co. 
Milwaukee—April 2 

The Milwaukee Athletic Club; dinner 6:30 
P. M. Automotive Transmissions — Austin M. 
Wolf, automotive consultant. 
New England—April 13 

Walker Memorial, M. I. T., Cambridge, 
Mass.; dinner 6:30 P. M. Vibration — Prof. J. P. 
Den Hartog, Harvard Engineering School. 
Northern California—April 13 

Athens Athletic Club, Oakland, Cal.; dinner 
6:30 P. M. Air Cleaners — Prof. F. A. Brooks, 
Division of Agriculture Engineering, Davis Labo- 
ratory, University of California; Oil Filters - 
Charles A. Winslow, consulting engineer. 
Philadelphia—April 7 

Engineers Club; dinner 6:30 P. M.  Pre- 
ventive Maintenance in Fleet Operation, with 
W. J. Cumming, general superintendent, Sur- 
face Transportation Corp., talking on engines. 
St. Louis—April 3 

Jefferson Hotel; dinner 6:30 P. M. 
Washington—April 16 

Cosmos Club, Washington, D. C.; dinne: 
6:30 P. M. Research- Thomas Midgley, Jr., 


vice-president, Ethyl Gasoline Corp. 





He established his own practice as consultant in 
1931. 

Captain Payne was born in 1890 and attended 
the Paddington Technical Institute. 


Austin W. Deyo 


Austin W. Deyo, who is known as the de- 
signer of the Larabee truck and was associated 
with the Larabee-Deyo Motor Truck Co., from 
1915 until 1927, died on Dec. 5 following a 
heart attack. At the time of his death he was 
superintendent of construction and maintenance, 
New York division, Colonial Beacon Oil Co., 
Inc., with whom he had been affiliated since 
1930 when that company purchased the Deyo 
Oil Co., of Binghamton, N. Y., of which Mr. 
Deyo was general manager. Mr. Deyo entered 
the oil business in 1927 after leaving the motor 
truck field. 

Graduating from Cornell University with an 
M.E. degree in 1913, Mr. Deyo worked for two 
years as assistant engineer of tests and foundry 
representative for the Ingersoll Rand Co. 

He was born in 1891 at Binghamton and 
joined the SAE in 1916. 


Claude L. Coggins 


The Society has recently been informed of the 
death of Claude L. Coggins of the Claude L. 
Coggins Co., San Pedro, Calif., car dealers. Mr. 
Coggins joined the SAE in 1915 shortly after 
receiving his B.S. degree from the University of 
Kansas. While a student he sold Chalmers cars 
during vacations. After graduating he continued 
selling cars, establishing a dealership in Wamego, 
Kan. He later moved to the Pacific Coast, or- 
ganizing his company in San Pedro. He was 
born in 1890. 
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Tells of Maintaining 
1000 Scattered Trucks 
@ Philadelphia 

The Philadelphia Section is again able to re- 
port the largest turnout of the season. The rec- 
ord crowd attended the March 9 meeting to 
greet Harry T. Woolson, president of the SAE, 
and John A. C. Warner, its secretary and gen- 
eral manager. G. W. Laurie read his paper 
“Preventive Maintenance on the Chassis,” and 
Norman G. Shidle, executive editor, SAE 
JouRNAL, spoke briefly. 

Mr. Laurie, who is general manager, automo- 
tive department, Atlantic Refining Co., described 
the operation of a fleet of over 1000 scattered 
trucks and the changes that have been possible 
in the last few years as a result of improved 
vehicle design. In his fleet, he said, drivers do 
lubrication and simple tightening jobs in local- 
ities where there are not enough trucks to justify 
a mechanic in attendance. It is common, he 
stated, to start a truck out in service and to 
never see it in the shop again, routine mainte- 
nance being performed in the field by a travel- 
ing mechanic aided by the driver. Mr. Laurie 
also explained the office routine and described 
the forms used to keep headquarters informed of 
the work done in the field. 


Reviews Important 


Ball-Bearing Facts 
@ Pittsburgh 

Ball-bearings were discussed from every 
angle at the Pittsburgh Section’s March 16 meet- 
ing. Introduced by Section Chairman Stephen 
Johnson, Jr., T. C. Delaval-Crow. New De- 
parture’s chief engineer, spoke on “Ball-Bearings 
and Ball-Bearing Applications.” 

He began by explaining the fundamentals of 
ball-bearing design, stressing how important it 
is that a ball has no axis of rotation. This, he 
said, allows the ball to roll freely to the posi- 
tion where it can best carry the load. The per- 
missible load with flat raceways is only one- 
quarter that of grooved raceways, he stated, 
noting that the contact between the ball and a 
grooved raceway is not a point, but an ellipse of 
appreciable magnitude with its major axis 
across the direction of rotation. He also stated 
that about one-third of the balls are in use when 
carrying a radial load but that all balls carry 
a thrust load, explaining that shoulder height 
determines the difference between a radial and 
a thrust bearing. 

The separator, Mr. Crow continued, is a plain 
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bearing preventing inter-ball friction and acting 
as a conveyor to carry the balls around. Ball- 
bearings, he said, do not fail from wear, but 
only from fatigue or extraneous influences. Load- 
carrying ability, he added, varies inversely as 
the cube of the speed; bearing life varies in- 
versely as the cube of the load. 

Mr. Crow explained that when the inner race 
is too tight a fit on the shaft it may be ex- 
panded, but it will still be round. However, an 
outer race fitted too tightly into the housing 
will cause wrinkles or high spots on the race- 
way tending to cause rapid failure. Color of 
balls is no indication of failure, he added, as 
they may get bright the following week. 

The speaker went on to say that contact 
pressures may be 130,000 lb. per sq. in., which 
indicates a metal-to-metal contact such as few 
lubricants could withstand. The reason that 
small particles of grit can cause so much trouble, 
he explained, is that by concentrating the load 
they may build up far higher pressures. He also 
noted that carbon from oil can cause trouble 
and that for this reason it is important to reg 
ularly drain and flush transmissions and to keep 
the lubricant at its proper level. 

In discussion Mr. Crow answered a question 
from Ralph Baggaley, McCrady-Rodgers Co., 
ibout regrinding bearings by showing micro- 
photographs which proved that fatigue failures 
begin in the metal below the surface of the 
raceway and that it is impractical to remove 
sufhcient metal to insure continued reliability. 

Discussion also brought out that it is better 
not to fill the bearing space more than one- 
third of its capacity with a lubricant, becausé 
the balls act as an efficient mixer, beating air 
into the lubricant and increasing its volume. 
It was also pointed out that oils must not oxi 
dize too rapidly nor have too much fluid fric- 
tion, and that sodium-soap greases are generally 
preterred. 

Mr. Johnson concluded the discussion by ex- 
plaining the method of using thumb pressure 
for fitting ball-bearings into aluminum _hous- 
ings which have been preheated in boiling water, 


and mentioning the 
by their use. 

Other discussers included F. W Heisl 
Joseph Woodwell Co.; Harry Robb, Timken 
Roller Bearing Co.; and Richard Welker, Gulf 
Oil Corp. 


ccononnes 1 space cul 


Prior to the technical session F. W. Het 
was presented with an SAE watch charm in 
appreciation of services te the Sectior 


chairman during the past year. 


Strides Seen in Mass 
Production Development 
@ Pittsburgh 


Mass production and modernization of fac 
; the subject treated by Joseph 
Geschelin in his talk before the Feb. 23 meeting 


tory equipment wz 


of the Pittsburgh Section. Mr. Geschelin 

is technical editor, Chilton publications, wa 
welcomed by 84 members and guest He told 
them that with modern plant layout, it is po 
sible to see raw materials enter a factory a 
receiving bay and follow the flow of mat 
through converging lines until th emerg 
completed cars and trucks at th ipping dock 

He explained that fundamental changes oft 
come subtly as they are farst tried experimenta 

then, proving their value, sweep through the 
industry. 

Production men, Mr. Geschelin said, have d 
veloped ways to utilize many of the methods of 
mass production in building certain parts in 
small numbers. He divided mass production 
into: mass production as such; job-mass produc- 
tion, using interchangeable unit assemblies; and 
job-lot production, where a batch of parts ar 
produced and then the machine tool changed to 
produce a batch of different parts He took 
Cadillac as an example of a plant using all three 
methods. 

Interchangeability of units through an enti 
line of cars 1s a new conception, Mr. Geschelin 

uid, noting that it shows a new kind of coo; 
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ation between the engineer and the production 
man. If this cooperation results in intelligent 
compromise, he added, neither engineer nor pro- 
duction man will have to give up all of his 
gains at the start of a new season’s program, 
and a better automobile will be produced with- 
in the available limits of cost and machine-tool 
equipment. 

Regarding surface broaching, he said that as 
it is now applied it is a fundamentally new 
manufacturing process and has made the large 
milling machines practically obsolete. He ex- 
plained that single-point boring is a development 
of diamond-point boring which it has mad: 
practically obsolete, and that gear shaving has 
eliminated gear grinding almost entirely in pas- 
senger-car transmission production. 

Mr. Geschelin also pointed out that streamlin- 
ing has called for deeper and deeper draws, only 
made possible by great improvements in material 
and methods of processing. Fenders, such as 
used by Buick, he explained, call for local elon- 
gation of over 25 per cent in the sheet metal, 
adding that the availability of sheet metal pos- 
sessing such properties is a great tribute to th 
steel industry. 

In the discussion presided over by Chairman 
Stephen Johnson, Jr., O. W. Buenting, vice-presi 
dent in charge of production, Westinghouse Air 
Brake Co., spoke of the debt owed to the auto 
motive industry by other industries. Richard 
Welker, Gulf Oil Corp.; Murray Fahnestock, 
Ford Dealer & Service Field; Ralph Bagga- 
ley, Jr., McCrady-Rodgers Co., and John M. 
Orr, Equitable Auto Co., were among other 
discussers. 


Drop in Mail Revenue 


Said Spur to Airlines 


@ Oregon 

When air mail revenue dropped from $3.00 
per lb. to 30 cents per lb. the airlines were 
forced into the passenger-carrying business, de- 
clared I. O. Cooper, chief mechanic, United Air 
Lines, when speaking before the March 12 
meeting of the Oregon Section at the Imperial 
Hotel, Portland. Vast improvement in plane 
construction was the result, he added. 

Illustrating the progress made Mr. Cooper 
said that 10 years ago motors had to be recon 
ditioned after 100 hr. of service, and that now, 
due largely to improvements in metals, motors 
run 600 hr., between overhauls. 

Since airliners cruise at 70 per cent maximum 
speed, he explained, 600 hr. of service would 
approximate 35,000 miles on an automobile en- 
gine running at 60 m.p.h. The wear thes 
motors show at this point is amazingly small, 
he said, as the mirror-finished cylinder walls 
show less than one-half of one-thousandths of 
an inch wear. He added that the rest of the 
motor stands up equally well. 

Mr. Cooper described how the supe rcharger 
and automatic carburetor keep the motor devel- 
oping a constant rate of horsepower as altitudes 
vary. One reason for this being so important, 
he pointed out, is that any change in the hum 
of the motor frightens passengers. 

Declaring that there is no such thing now as 
“blind” flying, he said the pilot is usually better 
off if he uses his instruments rather than his 
own judgment. Motors and instruments have 
been made so dependable, it was maintained, 
that most accidents now can be attributed only 
to pilot failure. 

Among future developments in aviation Mr. 
Cooper said we can look for bigger planes, per- 
haps of 32 passenger capacity. He also foresees 
cabins “supercharged” so that planes can fly at 
20,000 feet without passenger discomfort. 

Three “Question Box” answers were submit- 
ted. Replying to “What causes ignition of 
crankcase fumes?” Ken Ayers was of the opinion 
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Of SAE 30915 





This life-size bust of Katherine 
Cornell, leading American actress, is 
said to be the first piece of statuary to 
be cast in stainless chromium-nickel 
steel (SAE 30915). The mold was 
made from a plaster model by the 
sculptor, Karl Illava. It was east by 
the Cooper Alloy Foundry Co. 


It is one of many unusual applica- 
tions of SAE Standards in fields far 
apart from the automotive industry. 


SAE alloys are also finding use, for 
example, in a machine which will in- 
scribe the Lord’s Prayer on a point of 
a pin (diameter 0.005 in.), in ship-hull 
rivets, in roller-gate castings for dams, 
on the San Francisco-Oakland bridge, 
in oilwell drilling tools and accessories, 
and on the “marsh buggy” used to 
transport geophysical crews on land, 
open water and through the seldom 
penetrated marshes of Louisiana. This 
latter contraption was conceived by 
A. A. Lane, mechanical engineer, Gulf 
Research and Development Co., an SAE 
member. 


that it 1s burning carbon falling from the bot- 
tom of cylinders. Otto Struss substantiated this 
opinion. Earl Marks discussed regulation of 
automatic chokes and Ray Kessler spoke briefly 
on cylinder plating. 

One of the highlights of the meeting was 
Verne Savage’s long-promised paper on “Canine 
Influence on the Modern Motor Car.” 


It was announced by Section Chairman M. E. 
Vande Water that United Air Lines had extended 
an invitation to all Oregon Section members to 
participate in an observation flight over Bonne- 
ville Dam, Grand Coulee Dam and Mt. Hood 
in the first of the new 21-passenger Douglas 
transport planes soon to arrive in Portland. 


N.A.D.A. Asks SAE for 
Serial Number Standard 


A resolution asking the Society to establish 
a standard location for engine and car serial 
numbers has been received by the Engineer- 
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ing Relations Committee trom the Board of 
Directors of the National Automobile Dealers 
Association. A certified copy is now in the 
hands of the Standards Department. 

Such a standard, it is maintained, would 
make possible quick curbside identification of 
cars by police and overcome certain difficulties 
experienced by American travelers using their 
cars in European countries. Because the stand- 
ard would be of little value unless followed 
by practically all manufacturers the Gasoline 
Engine division of the Standards Committec 
is questionnairing individual car makers to get 
the reaction of the industry. 


Greater Use of Die 
Castings Predicted 
@ Detroit 


“Just as the ‘proper study of mankind is 
man,’ so the study of die castings affords 
the best insight into their reason for being,” 
and on this basis C. R. Maxon, of the New 
Jersey Zinc Co., discussed die castings for mem- 
bers of the Detroit Section on March 1 at the 
Hotel Statler. Examples representing current 
practice in the automobile industry were used to 
illustrate his paper. 

Likelihood of greater use of die castings as 
structural elements, along with increased ten- 
dency to use decorative die castings, was stressed 
in the paper and accompanying slides. Steering 
wheel hubs for the wire spoke type wheels are 
die castings in many of the cars in the field. 
Steering column brackets, distributor brackets, 
shifter-lever trunnion and balls, headlamp and 
tail-lamp brackets, window frames and regula- 
tor units, many hardware and lock parts, door 
dovetail assemblies and a novel application of 
die casting in universal-joint manufacture, were 
other utility units which Mr. Maxon discussed. 

Grilles and louvre applications received con- 
centrated attention. The author declared that 
the decrease in the number of cars using die cast 
grilles in 1937 is attributable to delays in de- 
liveries from jobbing die shops a year ago when 
production facilities were overtaxed, mostly be- 
cause the number of die casting machines then 
available for making one-piece grilles was lim- 
ited. While this condition has been improved, 
Mr. Maxon urged consideration of built-up 
grilles from smaller die castings. They can be 
produced more readily and generally, he said, 
with a saving of weight and an advantage in 
service replacement of parts. 

There still is plenty of opportunity for the 
designer to use his ingenuity to advantage. Bi- 
metal applications, or the use of inserts of steel 
or other material in die castings, were sug- 
gested. The Bendix-Weiss universal joint, de- 
signed without the conventional trunnion, car- 
ries a steel ball between races supported by the 
yokes of the driving and driven portions. To 
unite the hardened races with the machined 
forged yoke at moderate cost and with precision, 
the yoke and two races are held in the correct 
positions in a casting die and the space between 
and around them is filled with zinc alloy. The 
zinc alloy is in compression during times of 
stress and has adequate strength for the design 

Closer dimensional limits can be maintained 
in die casting than in stampings, forgings or 
other castings, Mr. Maxon pointed out, and cast 
surfaces require little or no polishing or even 
buffing prior to plating. Remarkably thin stiff 
sections, as well as ornamental value, were 
claimed as attributes of die cast parts. The 
author expressed his opinion that the die cast 
grille “is invariably better in appearance as well 
as better in other respects than commercially 
feasible stamped types, though it is not always 
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the cheapest, and perhaps never the lightest 
construction.” 

To improve quality and cut costs, he sug- 
gested much earlier release of die-cast parts for 
new models and giving some of the “breaks” to 
the die caster rather than forcing him always to 
fit his product to the sheet metal. For both 
weight savings and appearance, he suggested the 
use of small die castings with stampings as has 
been done in some automobile grilles and on 
hood louvres. 

In the discussion that followed C. E. Heuss- 
ner, of the Chrysler Corp., pointed out that 
more die castings are ruined in the finishing 
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room than anywhere else. Thoughtless opera- 
tors will use a file or saw or other tool that cuts 
through the dense outer skin to the more porous 
interior. This procedure ruins the casting from 
the point of view of surface finish as well as 
structural strength. 

Lightness is something to be sought in die 
castings, but should not be sacrificed to optimum 
operating costs, according to T. C. Fadgen of 
the Ternstedt Manufacturing Division of Gen- 
eral Motors. A happy medium can be struck by 
proper cooperation between designers and die 
casters. Unusual shock resistance is the main 
consideration in all automotive applications, said 
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diameter. A typical operation in a 3” 
diameter by 9” long bore will give an 
example of the speed of cut: 0.003” of 
stock was removed in 30 strokes of 30 
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Mr. Fadgen. The adoption of copper-free and 
low-copper alloys have made possible castings 
that are stable over long periods of time. As 
regards shock resistance, Mr. Fadgen gave credit 
to the New Jersey Zinc Co., for having done 
more to overcome the public resistance to di 
castings by licking this problem. 

Competition between the custom die casters 
forces a ‘‘stretch’”’ between the possible and im 
possible as far as practical shop considerations 
are concerned, said W. A. Maher, of the Pre 
cision Castings Co. The designers usually want 
to add what might appear as impossible condi 
tions for economical castings, but this pressure 
has done more to force progress than anything 
else. The die cast grilles came about in this way, 
and Mr. Maher confessed that the grilles on the 
initial run were terrible. By the end of the sea- 
son, however, rejections had been reduced from 
17.5 per cent to 1.25 per cent. 

Marc Stern of the AC Spark Plug Division of 
General Motors, traced the development of ma 
chines from the early days of hand pumpers, 
the adoption of air cylinders in 1914, pneumatic 
closing of dies, and finally the adoption of hy- 
draulic means for forcing metal into the dies 
about five years ago. More recently, hydraulic 
cylinders are used to close the dies without the 
use of toggles, expensive to maintain. Mr. Stern 
also stressed the necessity of giving the dic 
caster as much time to work out his dies as is 
given the fender die, instead of demanding 
eleventh hour service. He predicted a trend 
toward the built-up grille, which can be cast in 
generally available equipment. Few shops want 
to install the expensive machines for casting one- 
piece grilles, which seem to be passing out of 
the picture. 

The possibility of a single-purpose alloy is 
exceedingly remote, it was stated by E. A. 
Anderson, in charge of research, alloys division, 
New Jersey Zinc Co., in answering a question 
from the floor. There are three recognized al- 
loys today, SAE No. g21, SAE No. 925 and 
SAE No. 903, all alike except for the copper 
content, which runs 3, 1 and o per cent, respec- 
tively. The higher the copper content, the higher 
the tensile strength, and the lower the copper, 
the more permanence and stability. The SAE 
No. 921 alloy gradually loses its ductility and 
toughness, whereas the SAE No. gor alloy re- 
tains its toughness under all working conditions. 

The Detroit Section’s March 15 meeting was 
postponed until March 30 because of a strike 
at the Hotel Statler. Thomas Henkel, E. G. 
Budd Manufacturing Co., was to speak on 
“Stainless Steel Construction of High-Speed 
Trains, Airplanes and Trailers,” and George 
McCarroll, Sleeper Coaches, Inc., on “Sleeper 
Buses and Their Functional Design.” 


Diesel Operators Told 
Improper Fuel Costly 


@ Indiana 

“The myth that Diesel engines will burn any- 
thing should never have been started. They just 
won't do that.”” So stated O. D. Treiber, chief 
engineer, Diesel division, Hercules Motors Corp., 
at the March 11 meeting of the Indiana Section 
In continuing he said that if Diesels are ill- 
treated by use of improper fuel or lubricating 
oil, or neglected in the matter of cleaning the 
oul screens, they can cost the operator more in a 
short time than he could gain in a year of 
proper use and care. He added that the fuel 
injection pump can be made to outlast the en 
gine if fuel entering the pump is clean. 

In discussion, Mr. Trieber told Diesel opera- 
tors to be wary of the oil man who says that he 
can “give you something just as good or better 
for your Diesel.” Such a statement should be 
proved, he added. Mr. Trieber went on to say 
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that practically all oil men know the varying 
specifications of Diesel engines and the ones for 
which their particular oil is best suited. If the 
responsibility is placed on the oil man he will 
generally make a sound recommendation, he 
continued. 

Lon R. Smith, Hercules Motors Corp., and 
founder of the Indiana Section, was a visitor 
from California. When called upon for remarks 
by Section Chairman C. C. Merz he said that 
Diesels have done wonders on the West coast 
and will do so elsewhere, but that “‘we must all 
quit over selling.” This one thing, he continued, 
has done more damage than we can estimate 
and if allowed to continue might slow the tre- 
mendous upsweep in Diesel sales. 

H. L. Knudsen, chief engineer of the Cum- 
mins Engine Co., Lee Oldfield, chief engineer, 
Bennett Manufacturing Co., and others also took 
part in the discussion. 


SAE Representatives to 
Attend World Congress 


When the 1937 World Petroleum Congress 
meets in Paris in June, the SAE will be repre- 
sented by Vice-President C. Herbert Baxley, who 
heads the Society’s Fuels and Lubricants Activ- 
ity and is on the headquarters’ engineering staff 
of the Socony-Vacuum Oil Co., George 
Calingaert, director, chemical research, Ethyl 
Gasoline Corp., and Alex Taub, Vauxhall Mo- 
tors, Ltd., London, England. 

Research Manager C. B. Veal, SAE headquar- 
ters’ staff, who has been designated official rep- 
resentative of the Cooperative Fuel Research 
Committee, of which he is secretary, will pre- 
sent a report at the World Congress. He will 
also represent the SAE. 


History of Diesel 
Development Traced 
@ New England 


More than 700 members and guests of the 
New England Section welcomed SAE President 
Harry T. Woolson and General Manager John 
A. C. Warner to its March 5 meeting. Other 
speakers were H. Austin Murray, The Texas 
Co., and H. E. Fenner, United American Bosch. 

Tracing the development of the Diesel engine 
trom 1892 when Dr. Diesel was awarded a pat- 
ent on his plan to use crude oil for power, until 
1936 when 1,850,000 hp. of Diesel engines were 
sold, Mr. Murray compared the early engines 
with those of today. In 1903, he said, Diesel 
engines weighed 200 lb. per hp. There were 
many complications, he added, when attempts 
were made to increase speeds, but that continued 
experiments have developed types which give 
greater horsepower with far less weight and that 
are more flexible. 

Mr. Murray quoted figures showing that more 
Diesel engines go into tractors than are used for 
any other purpose. He added that stationary 
units, trucks, marine types, contractors’ equip- 
ment and railroad engines follow, in that order. 

Mr. Fenner devoted his talk to Diesel fuel- 
injection systems and illustrated their operation 
with numerous slides. 


Means of Improving 
Lubricants Explained 


@ Metropolitan 


Improvement in lubricants has kept pace with 
fuel development during the past few years, 
Dr. George Maverick, assistant manager, Stand- 
ird Oil Development Co., stated in speaking on 
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“Modern Trends in Motor Oils,” before the 
Metropolitan Section, March 8. On the same 
program Neil MacCoull, engineer, 
Texas Co., presented films showing how the 
flame of combustion behaves in the cylinders 
of both Diesel and gasoline engines, and 
spoke briefly on the subject. F. L. Miller, Sec- 
tion vice-chairman for fuels and lubricants, in- 
troduced the speakers following short talks by 
SAE President Harry T. Woolson and John A. 
C. Warner, secretary and general manager. 
Chairman T. C. Smith of the Section presided. 

“Largely as the result of refining alone,” Dr. 
Maverick continued, “oils now being made are 
of high initial performance characteristics and 
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they retain these characteristics over a long 
period of use. Lately the use —and very success 
ful use — of addition agents has increased enor- 
mously. Already oiliness agents, viscosity and 
viscosity -index improvers, pour inhibitors and 
oxidation and corrosion inhibitors have each 
been used by leading manufacturers in many 
hundreds of thousands of barrels of lubricating 
oils of the highest quality. It seems likely that 
further advances in engine design which place 
more rigid requirements on lubricants will be 
met by the increased use of addition agents.” 

Tracing the development of polymers from 
the laboratory and into industry, Dr. Maverick 
disclosed a train of intensive research in addi 
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tives to increase the performance of petroleum- 
base automotive lubricants. 

Cooperative research projects being run under 
the supervision of the SAE will, he predicted, 
settle the long-standing controversy whether or 
not oiliness agents which do not harm any 
metals in any engine do very much to reduce 
friction. 

. “Crankcase oils of the future should be made 
with the same precision and understanding that 
metallic alloys are made today,” he said, and 
predicted that better lubricants will be mad 
synthetically for the more rigorous demands of 
today’s engines. In the meantime, the automo- 
tive industry must depend upon the refiners to 
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supply their needs with the less expensive 
petroleum-base lubricants, carefully refined to 
assure complete cleanliness and freedom from 
useless impurities and protected by the addition 
of necessary modifiers. 

Good oil, he said, must rate high in the fol 
lowing characteristics: 

Its consumption must be very low. 

It must start readily in winter, and flow in- 
stantly on the coldest start. 

It must not form sludge, or stick rings, or 
leave too much carbon on vaporization. 

It must stand greater loads and higher speeds. 

It must not break down and form products 
which corrode metal bearings. 
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engineers that Lincoln-Zephyr has add- 
ed its approval of the FRAM to that of 
car builders who have previously adopt- 
ed this modern oil filter for its unri- 
valled performance and its practical 
value to the car buyer. 
STUDEBAKER for the second year 
features the FRAM as standard equip- 
ment on all its passenger cars and trucks 
for 1937. 

GRAHAM again provides FRAM as a 
standard feature on all Supercharger 
cars for this year. 

FRAM is rapidly becoming an impor- 
tant equipment factor to the motorist. 


W rite—now—-for full information 
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Cummins Speaker at 
Annual Diesel Meeting 
@ So. California 


“The biggest problem in Diesel design is not 
how to get the fuel into the combustion chan 
bers, but how to properly distribute this fuel t 
obtain maximum efhciency,’” C. L. Cummins, 
president, Cummins Engine Co., said in addr 
ing the annual Diesel meeting of the Southerr 
California Section, Feb. 19. More than 20¢ 
members and guests attended the pre-meeting 
dinner at the Town & Gown Foyer of the Uni 
versity of Southern California, and many mor 
crowded the huge auditorium to capacity wher 
Mr. Cummins spoke. Six past-chairmen of the 
Section were present and introduced by Chair 
man L. J. Grunder. 

Mr. Cummins, who was introduced by Her 
bert Wirshing, chairman of the Section’s Diese 
engine committee, elaborated on the opening 
statement by explaining that fuel will not bur: 
on a surface; it must be in the air where it can 
obtain a marriage with oxygen. Therefore, | 
said, it is a serious problem to inject the fue 
in such a manner that it will not be deposite 
on a surface. 

Continuing, Mr. Cummins said, “Proper cot 
bustion is the major problem in smoke and odo: 
control. The chemical constituents of mode: 
fuel oils are the chief offenders and we look fo 
relief through the untiring efforts of the oil ir 
dustry in developing better fuels. 

“Gravity of fuel oils does not determine their 
suitability for Diesel operation,’ he added, de 
claring, “there is undoubtedly some other factor 
yet unknown. It might be lubricating qualiti 
Much research must be done to provide a 
swer to this problem.” 

In this connection, Mr. Cummins told of a1 
interesting experience. ‘‘While testing various 
fuels submitted by oil companies for use in a 
Diesel car entered in the Indianapolis races,” he 
said, ‘‘a mistake was made in shipping a barre 
of oil never intended for Diesel use on the track 
This oil of unknown composition was placed in 
the car and gave such outstanding performan 
that it was used in the race. It is possible that 
the success of this particular product resulted 
from its ability to seal points of leakage.’ 

Stating that normally a Diesel consumes muct 
less oil than a gasoline engine, Mr. Cummins 
explained that the oil temperature rarely rises 
above the water temperature. “Manifold vac 
uums,” he said, “are low, therefore, reduced 
consumption may be attributed to very light 
drag on the oil through the rings. Sticking 
rings were first thought to be caused by lubri- 
cating oil but later it was found that they could 


i 


be eliminated by redesigning pistons. Viscosity 
in lubricating oils is an important factor in ob 
taining maximum horsepower. A change of 


oil to new oil of the same viscosity as the origi 
nal will result in appreciable drop in hors 
power, Lighter oils are to be advocated 6 

The speaker explained that vibration damper 
are not suitable for control of torsional reactions 
in a Diesel engine. This problem, he said, ha 
been solved by enlarging the crankshaft so that 
natural periods of vibration are above the oper 
ating speeds of the engine. The crankshaft of 
the automotive Diesel engine under discussio1 
weighs 225 lb. and the main bearing size is a 
large if not larger than the bore of the engine 
The flywheel weighs only 36 lb. Rubber mount 
ings of the type used in gasoline passenger car 
are desirable for the reduction of torsional vi 
bration, he added. 

On the development of Diesel engines 
Europe, Mr. Cummins said, “they are far be 
hind development in the United States. The 
have entirely different operating conditions than 
we have, using Diesels only for short hauls at 
low speeds with light loads. The America 
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Diese! 1s foolproof in whereas the 
control board on a European Diesel is as com- 
plicated as the keyboard on a pipe organ.” 

In the which opinion 
and experiences were related by Mr. Duntley, 
Pacific Freight Lines; W. E. Powelson, vice- 
chairman of the Section and master mechanic, 
Los Angeles County Fire Department; W. B. 
Collins, Luber-Finer, Inc.; E. | l'attersheld, 
president, | lectric & Carburetor Engineering Co.; 
John Wiggers, chief engineer, Moreland Motor 
Truck Co.; Calvin Austin, engineer, Los Ange- 
les Bureau of Water & Power. 

In introducing his subject M1 
sented 


operation 


discussion tollowed 


Cummins pre- 
a series of slides showing stages in the 
present high-speed Diesel en- 
gine and various methods of fuel injection 


evolution of the 


[The Jan. 29 meeting of the Southern Cali 
fornia Section was devoted to a review of the 
papers presented at the SAE annual meeting in 
Detroit J. Grunder shared 
the program with Dr. Ulric B. Bra 


manager ot re 


Section Chairman L. 
assistant 
search, Union Oil Co. of Cali 
Fred C. Patton, general manager, 
Los Angeles Motor Coach Co., and superinten 
dent of Los Angeles Railway 
Corp., all of whom had attended the meeting. 


Besides giving an account of th« 


fornia, and 
transportation, 


Detroit con 
vention, Mr. Grunder reviewed his trip by auto- 
mobile through the South 


23% of SAE Committee 
Personnel New in 1937 


The vitality of SAE technical and administra 
tive committees is due in no small part to the 
prompt and precise review of the activity of 
committee personnel which takes place with the 
change in SAE Presidential administration each 
year, according to President Harry T. Woolson, 
who has been making a special study ot SAt 
committee changes and policies 

While 
through 


flood areas in the 


continuity of action 1s_ preservea 
maintenance of committee personne! 
which has been active and effective, new blood 
is constantly being injected as additional Society 
members evidence interest in and competency 
for particular committee activity— 
whose 


and members 
interests have changed or whose aftairs 
no longer permit active participation are elim- 
inated. 

In 1937, for example, 23.6 per cent ot the 
SAE committee personnel consists of new nates 

men who did not About 285 
new names various Society 
committees. 


erve in 1936. 
were added to the 

In the Research and Standards division corn- 
mittees, where much of the great technical work 
of the Society is carried forward, somewhat 
greater of personnel seems to have 
been found desirable. But even in these divi 
sions, widespread changes were 


continuity 


made. In the 
Research committees, 14.5 per cent of the pet 
sonnel is new; 42 new names were added. 

In the Standards committees, new names this 
year constitute 14.3 per cent of the total mem- 
bership of these divisions. 

To make room for these fresh workers 
throughout the Society committee activities, 214 
men were removed from particular committee 
responsibilities, while 46 others, serving in 1937 
on the same committee as in 1936, have been 
given new responsibilities or 
nection with their work. 

While the size and personnel of all Society 
committees naturally have limits dictated by the 
need for flexibility and action, every committee 
chairman is deeply interested in hearing from 
every Society member who may be interested 1n 
a particular line of activity and to provide fur- 
ther current as well as general information about 
the progress of efforts in connection with his 
specialty 


positions in con 
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Modern Electrical 
Equipment Described 


@ Baltimore 
Although electrical loads have increased from 


about 7 


amp., on Cars of ten years ago to 24 
requirements have 
increasing the size of th 
greatly increasing its cost, but by 
improving its design, according to R. M. Critch 
held, Delco-Remy Corp., in his 
paper on, “Modern Automotive Electrical Equip 
ment” presented before 70 
of the 


ump., on cars of today, these 
been met without 
generator oO! 


chief engineer, 


members and guests 


Baltimore Section, March 


Protecting the reputations 
of 
America’s finest equipment 
HOOVER 


BALL AND TAPERED ROLLER 
BEARINGS 


ANN ARBOR 





(hese added requirements, he said, have r 
sulted from increased headlamp, horn and igni 
tion loads as well as from the increased use of 
heaters, radios, defrosters, and other electrical 
accessories. To illustrate, he gave figures show 
ing that in the past seven years, sales of heaters 
have increased from 270,000 to 2,250,000 and 
of automobile radios from 34,000 to 1,625,00¢ 

Storage battery improvement, he said, has 
centered principally on meeting the increased 
starting load resulting from more severe cold 
engine cranking loads, and increasing tendenc 
to use cars in extreme cold weather. One im 
provement has been the use of a greater num- 


ber of thinner plates per cell and another better 
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performance of the negative plate. Performance 
of the present-day battery, he estimates, is ap- 
proximately 15 per cent better in hot weather 
and 45 per cent better in cold weather, as com- 
pared to the battery of ten years ago. 

Mr. Critchfield does not believe that there 
has been more than 10 per cent improvement in 
the starting motor itself during the past several 
years, but that better batteries and use of low- 
viscosity oils in winter months have improved 
its starting ability. Improvement in the means 
of engagement between the starting motor and 
the engine has also contributed to better start- 
ing, he added. 
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The speaker also noted that a Diesel engine 
takes a great deal more power to get started 
than a gasoline engine of the same cubic-inch 
displacement. This, he explained, is due in part 
to heavier construction and higher friction; in 
part to the higher compressions used, which im- 
pose heavier loads on the friction surfaces, but 
mainly to the fact that engines of this type re- 
quire cranking at speeds of from 125 to 200 
r.p.m. in starting, while the gasoline-type engine 
will start when cranked at from 30 to 40 r.p.m. 

The gasoline-engine ignition system has re- 
mained fundamentally the same for the past 15 
or 20 years, he said, adding that much has been 
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* The top illustration at the left shows 
the new Diamond T DeLuxe Model 221 
with custom-built streamline stake body. 
This model, like all Diamond T Trucks, is 
Spicer - equipped. 


The bottom illustration shows the first 
Diamond T Truck, built in 1911—a truck 
that saw twenty years of service. This 
truck was also Spicer- equipped. (Even in 
the very early days from 1905 to 1911, 
when Diamond T made only passenger 
cars, Spicer Equipment was standard.) 


From this first truck, which was built to 
order, the Diamond T Motor Car Com- 
pany has grown until it is now the larg- 
est independent manufacturer in the 
world building motor trucks exclusively. 


Spicer is proud that the Diamond T Motor 
Car Company, and many other manv- 
facturers of commercial vehicles and pas- 
senger cars, have used Spicer Equipment 
over a long period of time. And the re- 
lationship between Spicer and each of 
these manufacturers has always been 
strictly that of supplier and purchaser. 


Spicer 
Manufacturing Corporation 
Toledo, Obi 

BROWN-LIPE SALISBURY SPICER 


CLUTCHES AND FRONTAND REAR UNIVERSAL 
TRANSMISSIONS 


PARISH 
FRAMES 


AXLES JOINTS READING,PA. 








accomplished in refinements of distributor de 
sign, largely due to increasing knowledge as to 
the requirements and the application of com- 
mon physical laws. Condensers, he remarked, 
have been made more compact, less expensive 
and more reliable. 

In concluding, Mr. Critchfield said that horns 
have probably been subjected to more changes 
in type and design in the past 10 or 15 years 
than any other unit of the automobile. This, he 
said, is probably not so much due to the fact 
that the original horns were so bad as to the 
very definite opinion that each car owner has, as 
to how he feels his horn should sound. He re 
marked further that despite the fact that the 
out-in-front mounting of horns is in general 
more effective, the under-the-hood mounting 
makes the horn sound louder to the people in 
the car on which it is installed, so most owners 
prefer their horn under the hood—believing it 
to be the better signal. 


No. California Section 
Meeting 


(Continued from page 24) 


can be made to appear stationary and its actual 
condition observed at various intervals. 

By means of slides he demonstrated that fuel 
injection occurs in the form of several impulses 
or needle flutters, rather than a continuous and 
uniform flow. 

A second machine described by Mr. Maxwell, 
known as the rate-of-discharge meter, permits 
the rate of fuel injection over the entire fuel 
injection period to be measured in very small 
increments. Both machines, he said, show that 
the design of the injection equipment and the 
engine itself must go hand-in-hand if peak per 
formance is to be obtained. 

With additional slides he demonstrated the 
unduly high pressures which develop within a 
Diesel cylinder when injection is too rapid due 
to too fast a cam or other causes. Similarly, the 
results of too slow injection were demonstrated. 
Emphasis was laid on the fact that cam profile 
is only one of the governing factors. 

Following Mr. Maxwell’s paper, 
covered such things as nozzle-opening pressure 


discussion 
and its effect on atomization, the use of engine 
tachometers to insure the engine being operated 
at efficient speeds, the inadvisability of eliminat- 
ing all tendency of detonation by reducing the 
initial fuel injection to the point that poor atomi- 
zation will result and_ the having 
fuel lines from pump to injection nozzle identi 
cal in properties for all cylinders. It was also 
brought out that Mr. Maxwell does not consider 
it essential to us¢ 
than is 


necessity of 


value 
knock 


a fuel higher in cetane 
necessary to produce minimum 
and good starting. 

C. G. A. Rosen, also of th 
pany, stressed the importance of designing the 
Diesel engine to fit the which it is 
intended. Though inherently economical, they 
can fail, he said, if poor design results in ex 
cessive maintenance charges. With this in mind 
he stated that his company’s engines are de 
signed for 4000 hr. of operation between majo! 
overhauls. During this time, he continued, the 
operator can tell if the torque 
output fall off, and it is thus essential that these 
evidences of the engine’s life not be sacrificed by 
poor design or short-sighted savings in engine 
construction costs. To bring about this engine 
life, Mr. Rosen explained, a combustion system 
was designed which will not influence the 
nozzle characteristics throughout this period of 
time, thus preserving the power and torque 
of the engine. In concluding, Mr. Rosen ex- 
pressed his opinion that the pre-combustion- 
chamber-type cylinder is responsible for much 
of the success of the engine in this regard 
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Huge Attendance At 


Annual Dinner Dance 
@ No. California 


The Fairmont Hotel, San Francisco, was the 
scene of the Northern California Section’s annual 
dinner dance, Feb. 6. Under the chairmanship 
of A. H. LauFer it attracted approximately 350 
members and guests, including groups from re- 
lated automotive organizations in the area. Ex- 
cellent entertainment and good music made it 
a most enjoyable affair 

Working with Chairman LauFer on the din- 
ner-dance committee were Chairman 
A. G. Marshall, E. G. Patchett, 
W. S. Crowell, G. L. Neely, W. G. Thomson, 
A. B. Domonoske, Carl J. Vogt, J. R. Mac- 
Gregor, Howard Baxter, C. W. Spring and E. E. 
Meybem. 


Section 


Reid, U. A. 


Says Diesels Prove 


Value in Truck Field 


@N. Y. U. 

Noise, smoke, odor and vibration have ruled 
out the Diesel engine for passenger-car use, 
Lacey H. Morrison, editor of Diesel Power, told 
students and faculty members attending the first 
smoker of the new term held by the SAE Stu- 
dent Branch at New York University, Feb. 9. 
The high first cost of Diesel engines as com- 
pared to that of modern gasoline engines is an- 
other factor that hinders its widespread use for 
passenger cars, he added. 

However, he said, Diesel engines are proving 
their value in the truck field, particularly for 
long-haul work. With mcereased taxes on trucks 
and fuels being levied, and the possibility of 
higher labor costs due to laws governing hours 
of drivers, the high-speed Diesel will play an 
important part in keeping costs at present levels, 
Mr. Morrison believes. 

The farmers, he said, particularly benefit from 
the economies of Diesel engines because they can 
purchase tax-free fuel. 

Railroads are not an important outlet for 
Diesel engines, Mr. Morrison stated, inasmuch 
as few locomotives are built in the course of a 
year and the majority of them are steam and 
electric units. 

In answering questions from the floor the 
speaker discussed and illustrated such combus- 
tion chambers as those used in the Ricardo and 
Waukesha engines and the modified spherical 
chamber used by Hercules. 


Periodic Inspection 


Theme of Safety Talk 


@ Northwest 

“The successful future of highway transporta- 
tion depends upon vehicle behavior on the high- 
ways. Consequently, we cannot afford to over- 
look the smallest details involving accident pre- 
vention.” 

This was the opening comment of H. W. 
Drake, superintendent of equipment, Pacific 
Highway Transport, in addressing the North- 
west Section’s February meeting on the subject 
“Mechanical Condition vs. Highway Safety.” 

Mr. Drake established the tangible and _ in- 
tangible benefits of municipal or state periodic 
vehicle inspection by indicating the shortcom- 
ings of what is now considered good fleet main- 
tenance. He offered the following statements 
regarding equipment for making this mainte- 
nance more thorough from the safety angle: 


“The effectiveness of brakes cannot be 
determined without the use of some in- 
strument or machine which will posi- 
tively indicate equalization and braking 
power.” 
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“Headlights cannot be properly ad- 
justed without the use of apparatus 
which will indicate both distribution and 
intensity of light.” 


“It is impossible to determine by cas- 
ual observation or by use of a broom- 
stick the true condition of front wheel 


alignment. Wandering, shimmy and 
hard steering are often contributors to 
accidents. There is seldom introduced 


into the solution of an accident any such 
factor, yet there is often every reason to 


39 


In concluding, Mr. Drake cautioned commer- 
cial fleet operators to “clean their own houses’ 
before finding fault with the other fellow be- 
cause of his disregard for safety. “It is far bet- 
ter,” he said, “to invite cooperation by setting 
an eXample than to request compliance by 
others without contributing. Utilization of pe- 
riodic inspection will not only simplify our own 
maintenance problems, but will reduce the haz- 
ard created by other people's faulty vehicles.” 

A short outline of the ordinance creating 
Seattle’s new Motor Vehicle Testing Station was 
given by H. E. McMorris, supervisor of the sta- 


believe that many head-on collisions oc- 
curring on perfectly straight highways 
are the result of these imperfections.” 


tion. Discussion was led by E. C. Van Horn, 
director of the station. 
(Continued on page 40) 
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Titeflex for twenty years has been satisfactorily used for fuel, oil 
and grease lines by all Manufacturers of Automobiles, Trucks, Trac- 
tors, Buses, pies Sl and Motor Boats. 

« @ * 
Titeflex is all-metal. Due to this all-metal construction, the use of 
rubber or composition is not necessary in its fabrication. This elimi- 
nates deterioration when conveying gasoline, oil, lubricants or steam. 
The longevity of Titeflex under the most trying conditions is assured 
by its ability to absorb all flexing and vibration directly within its 
convoluted metal wall, and not by a packed sliding joint. 

« » . 
Titeflex assemblies are used extensively, and have proved themselves 
worthy in industrial applications. Their uses are wide and cover a 
large number of special service features. If you have any application 
where you need a flexible connection to convey any form of liquid, 
gas, or semi-solid, we can furnish it. 

* * * 
In recent years our engineering staff has developed Titeflex for use 
as radio shielding for both high and low tension service. We are 
experts in flexible tubing problems. Send us your most exacting 
requirements and we will give you our recommendations for any 


| application. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


TITEFLEX METAL HOSE CO. 
Newark, N. J. 
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Spring Design and 
Material Discussed 


@ Canadian 
Talking on helical-coiled springs from a de- 
sign and material viewpoint, F. P. Zimmerli, 
chief engineer, Barnes-Gibson-Raymond Division 
of Associated Spring Corp., addressed 75 rmem- 
bers and guests of the Canadian Section at its 
regular monthly dinner meeting, Toronto, Feb. 
17. Section Chairman Max Evans presided. 
Methods used to produce hard-drawn tem 
pered valve spring and music wire were con- 
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sidered by the author in the light of when and 
why the different grades should be used. He 
suggested the use of the Wahl formula and out- 
lined stresses that the wires would withstand. 

Mr. Zimmerli explained the effects of corro- 
sion and plating embrittlement, calling particular 
attention to the minute amount of corrosion 
necessary to cause breakage. The time element 
varies with the duty imposed, he added, as 
springs under a static load can be very consider 
ably corroded without failure. 

In concluding his talk, which was well il- 
lustrated with slides, Mr. Zimmerli outlined 
methods of spring testing and inspection, calling 








particular attention to the poor practice of some 
laboratories of over-stressing spring steel and try- 
ing to postulate spring life from these results. 





Charles Edward has been appointed chairman 
of the Canadian Section’s Annual Golf Tourna- 
ment to be held early this summer. 


‘ . 
Says “Sportsmanship” 
Best Safety Appeal 

@ Milwaukee 

“Trafthe Accidents and What We Can Do 
About Them” was the vital subject of a talk by 
Burton W. Marsh, director, safety and engineer- 
ing department, American Automobile Associa- 
tion, before the Milwaukee Section, March 5s. 

Mr. Marsh, who was formerly traffic engineer 
of Pittsburgh, and later of Philadelphia, em- 
phatically stated, “‘Motor-car fatalities can and 
must be reduced!’’ He told of the aggressive 
safety campaign being carried on nationally by 
the AAA and stressed the point that in driver 
education an appeal to sportsmanship has proven 
far more effective than campaigns imploring 
motorists to drive safely and carefully. This, he 
said, is particularly true in appealing to younger 
drivers 


Film Shows Building 
of **Miss America X”’ 
@ Chicago 

A highly interesting and informative address 
on international championship speedboat racing 
by Gar Wood, Detroit's premier speedboat racer, 
presented through the medium of a talking 
motion picture, was a special feature of the Chi- 
cago Section’s “‘Ladies’ Night” held March 5 at 
the Medinah Club, Chicago. Gar Wood's film, 
shown before 125 members and their guests, 
thrilled the audience with its dramatic presenta- 
tion of Miss America X’s design, construction, 
testing and eventual achievement of the world’s 
honors in speedboat racing — possession of the 
famous Harmsworth Trophy. 

Gar Wood, virtually taking the film audience 
right into the shop, explained the special design 
of Miss America X’s hull, a design which tri- 
umphantly withstood the terrific strain of the 
6400 hp. powerplant comprised of four 160: 
hp. Packard motors in tandem, the motors which 
drove Miss America X to a new world’s record 
of 124.95 m.p.h. on the St. Clair River in 
Michigan, Sept. 20, 1932. In this race, Miss 
America X, with Gar Wood at the wheel, beat 
Kaye Don’s record by 5.1 m.p.h. Mr. Don drove 
Miss England Ill 119.81 m.p.h. on Loch 
Lomond, Scotland, July 18 of the same _ year. 
For comparison, history of speedboat racing 
since 1921, is given as follows: 


Record 
Date Drive) (miles per hour) 
Sept.,. 1921 Gar Wood 80.567 
Sept., 1928 Gar Wood 92.862 
June, 1930 Major Seagrave 98.76 
March, 1931 Gar Wood 101.154 
March, 1931 Gar Wood 102.256 
April, 1931 Kaye Don 103.45 
April, 1931 Gar Wood 103.069 
July, 1931 Kaye Don 110.223 
Jan., 1932 Gar Wood 110.785 
Feb., 1932 Gar Wood 111.7196 
July, 1932 Kaye Don 119.81 
Sept., 1932 Gar Wood 124.915 


An entertaining floor show and dancing con 
cluded the evening’s program which was under 
the direction of Len Gilbert, chairman of the 
Section’s entertainment committee. 
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STELLAR PERFORMANCE 


Efficiency, Economy, Versatility, Reliability, 
and Productivity are Reasons Why Mult-Au- 
Matics are accepted manufacturing units in 
shops the world over. 


"Time Saved is Money Earned''—What Mult- 
Au-Matics can do for others, they can do 
for you. 


We suggest that Bullard Mult-Au-Matics 
Type ''D" and "J" afford a means for im- 
proved Profits in your plant on Boring, Turning, 
Facing, Drilling, Reaming, Threading, and a 
host of other operations. 


Let Bullard Engineering Service tell you How 
and Why. Send prints or samples for survey. 
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@ William J. Davidson joined Cadil- 
lac soon after graduating from McGill Uni- 
versity in 1913 with his B.S. degree. Except 
for a period during the World War when 
he was captain in the Motor Transport 
Corps, serving in France, he has been with 
General Motors. After the War he was 
awarded the Cross of the Legion of Honor 
by France, not only for his war service but 
also for friendly cooperation with French 
engineers since. In 1923 he was promoted 
to the staff of GM’s president, Alfred P. 
Sloan, Jr.. and was made executive secre- 
tary of the general technical committee 
which built and operated the corporation’s 
vast proving ground. Besides his present 
work as director, technical section of Gen- 
eral Motors, he is the first chairman of the 
SAE Engineering Relations Committee 
established last year. 


@ Fred L. Faulkner entered the army 
in 1918 as master signal electrician and was 
transportation officer when mustered out. 
His career since that time has been in the 
automotive field; managing truck fleets and 
teaching automotive subjects. He inaugu- 
rated the first night-school. course in auto- 
mobile mechanics in the Chicago high 
schools and has been active in educational 
work for ex-service men. Since 1926 he has 
been automotive engineer and manager of 
Armour & Co.’s automotive department. He 
was graduated from Armour Institute with 
a B.S. degree in 1915 and received his pre- 
War training as electrical engineer from 
Western Electric, and Campbell, Wyant & 
Cameron Co. Active in SAE work Mr. 
Faulkner is chairman of the Chicago Sec- 
tion and is chairman of the transportation 
division of the Society’s General Standards 
Committee. 


@ J. B. Johnson, after leaving Cornell 
University with an M.E. degree in 1912, 
spent six years in the motive power and 
mechanical engineering departments of the 
Pennsylvania and the New York Central 
railroads. He then joined the War Depart- 
ment where he has remained since that time 
developing and testing aircraft materials 
and fabricating processes in the engineering 
and inspection departments. He is now 
chief of the Material Branch at Wright 
Field. Mr. Johnson has written several 
papers dealing with materials and is author 
of a book on aircraft welding. 


@® Wheeler G. Lovell has done a great 
deal of research on the utilization of gaso- 
lines in automobile engines with the idea 
of securing a better fitting together of fuel 
and engine. This involves correlating the 
chemistry of fuels and the physics of their 
combustion with the mechanical engine. He 
is a graduate of M.I.T. and has been affili- 
ated with the General Motors Research 
Laboratories Section since shortly after his 
graduation. He is now assistant head of 
the fuel department. 


@ C. G. A. Rosen served in machine 
shop, forge, foundry and drafting room on 
oil-engine construction and repair after 
graduating from Cogswell Polytechnic Col- 
lege and the University of California with 
B.S. and M.E. degrees. He was Diesel. en- 
gineer and chief engineer with Dow Pump 
& Diesel Engine Co., from 1915 until 1922 
when he engaged in the practice of consult- 
ing and research engineering. During his 
seven years as consultant he also was in- 
structor in Diesel Engines for the U. C. 
Extension Course, contributed to several 
motor-boat publications and was author of 
one and co-author of another Diesel-engine 
correspondence course. He joined Cater- 
pillar Tractor Co. in 1929. 
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A Defective 
“DOT and DASH” NEW WAY—4 OPERATIONS 
ss Head Lamp Current Supply TRRSE ANS SAE 


SS waged-On G napa] erminals 
INSURE CONTINUOUS CURRENT FLOW 


statement by H. A. DOUGLAS: 
Twenty-five years Ss experience in the design, building, and testing of 
literally thousands of differently constructed electrical connections has 
convinced us, that satisfactory electrical connections are made up of 
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two things: 
1 Contacting of the members. 


2 Pressure sufficient and continued to insure carrying capacity 





of the current flow. 


HANDY SERVICE-KIT 
We are continuously asked (by people 


who do not pause to analyze their re- 
quest) to destroy years of work and re- 
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search; asked to make our terminal or 

switch or what not, to work easy. This al- This compact metal kit is offered for con- 
| ° | venience in installing Swaged-On Snap 

ways means tess pressure on termina Terminals. It consists of Swaging pliers, 


Assembly Tool, Assorted Terminals, Line 
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Available figures show that 
1,412,000 auto radios were sold 
in 1936 - - - and an overwhelm- 
ing percentage of them were 
equipped with 


S. S. WHITE 
RADIO FLEXIBLE SHAFTS | 
and companion Casings 


Back of this universal preference are 
these sound reasons: 


S. S. WHITE Shafts and Casings, ex- 
pressly designed and constructed for 
auto radios, have the characteristics 
which assure smooth, effortless, sensi- 
tive tuning. 


S. S. WHITE patented features, includ- 
ing square and octagonal swaged ends 
on shafts, and integral enlarged and | 
flanged ends on casings, meet every ap- | 
plication requirement of radio and 
motor car manufacturers. 


S. S. WHITE, the largest flexible shaft 
manufacturer, has the organization, 
facilities and resources to meet all de- 
mands—and without sacrifice of qual- 
ity under pressure. 


| 


The busy season is just ahead. With | 
S. S. WHITE as your source of supply 
for flexible shafts and casings you are 
sure of deliveries to schedule and to 
specifications. 


The $.S.WHITE Dental Mfg. Co. 
INDUSTRIAL DIVISION 
10 East 40th St., Room 2310W 
NEW YORK, N. Y. 
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STATEN ISLAND 
FACTORY—One of 
four S. S. WHITE 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 

Aircraft Engines — Theory, Analysis, Design and Operation 

By Arthur B. Domonoske and Volney C. Finch. Published by John 
Wiley & Sons, New York, 1936; 342 pp., illustrated. [A-1] 

The aim of the authors in preparing this volume has been to design 
a textbook in engineering courses for undergraduate and post graduate 
students and to offer a collection of material largely new dealing with 
the design, construction, operation and maintenance of aircraft engines. 

This book covers the basis theory and principles of aircraft engine 
design and operation. Chapters of particular interest bear the following 
titles: petroleum fuels and their explosive reaction; detonation and anti 
detonants; combustion processes in aircraft engines; supercharging; waste 
heat and cooling; and testing of aircraft engines. 

Materials are discussed only when involved in principles. 


La XV° Exposition Internationale de l’Aéronautique 

By R.-J. de Marolles. Published in Le Génie Civil, Nov. 28, p. 469, 
Dec. 5, p. 505, Dec. 12, 1936, p. 528. [A-1] 

A feature of especial interest in the 15th International Aviation Show 
recently held at Paris was the section devoted to aeronautic education 
of young students, a project which is now engaging the earnest atten- 
tion of the French government. Among the civilian planes, the very 
small, so-called ‘“‘popular’’ type occupied a place of major importance, 
at the expense of touring or commercial transport craft designed for the 
serious business of aviation. This is attributed to the abrupt discon- 
tinuance of government rebates on the purchase price of the latter type 
of airplane. Military airplanes were no longer grouped as pursuit, ob- 
servation and bombing, but as light, heavy, and special purpose. 

Among design trends the following were noted: an almost complete 
triumph for the monoplane; great difference of opinion as to materials 
of construction, of the exhibits, only 20 per cent being all-metal; an 
increase in the use of special steels at the expense of aluminum; greate1 
comfort; steadily increasing favor of air cooling; slight preponderance of 
the radial engine; failure of the Diesel to enter the field of practical 
usage, in spite of government encouragement; and increasing impor- 
tance of the small engine. 

Brief descriptions are given of the exhibits. 
L’Aviation en 1937 

Published in La Technique Moderne, Nov. 15, 1936, p. 769. [A-1] 

This issue deals with 6 aspects of aviation in as many different ar- 
ticles. The director of the Lille institute for the study of the mechanism 
of fluids describes apparatus used in teaching aerodynamics to young 
students. The function of radio in aviation and the equipment through 
which it operates are summarized. Airport planning and equipment are 
briefly dealt with. C. Martinot-Lagarde, general inspector for aviation, 


| traces engine design trends that have led to the growing improvement 


in performance, and describes outstanding French products. The use of 
aluminum and magnesium alloys, and the problems of engine lubrication 
are the subjects of short articles. 


Zusammenfassender Bericht iiber den Instationaren Auftrieb 
von Fligeln 

By H. G. Kiissner. 
p. 410. 


Published in Luftfahrt-Forschung, Dec. 20, 1936, 
[A-1] 

A summary is made of theories developed relating to fluctuating wing 
lift. The results concerning air forces on a wing in unsteady move- 
ment have been hitherto obtained for the case of plane flow according 
to the eddy method. This note covers, as familiar examples, the vibrat- 
ing flat plate with rudder and the case of sudden changes of direction, 
and, as new results, the eddy current loss of a vibrating plate and change 
of circulation on flying into air jet fields. 

The conclusion drawn is that the theory of fluctuating lift in plane 
(Continued on page 46) 
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TO GIVE “STURACO” 
A REAL ROAD TEST 


At the time of your gear lubricant “changeover” this 
Spring, install “STURACO” 100% and use it 100% 
for 90 days. Follow carefully the recommendations 
that will be furnished. 

At the end of 90 days check maintenance records 


with previous records. The result, we predict, will 
justify the permanent use of “STURACO.” 








“STURACO” E. 2 LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 


UA. STUART & CO. 


ESTABLISHED 1865 
) ( T. CHICAGO 
CITIES 


BRANC SHES | iN PRINCIPAL 





S.A.E. JOURNAL 











April, 


NOTES AND REVIEWS 


Continued 


1937 


flow has been so developed as to make possible the solution of even 
difficult problems, such as wings vibrating at varying amplitudes. Ex- 
perimental confirmation of the theory needs further work. In further 
development of the theory, it is expected that the difference in results 
between two and three-dimensional handling of practical questions will 
be less than for cases of uniform lift. 


VIII® Tableau de l’Aéronautique Francaise — 15¢ Salon de Paris 
By Pierre Léglise. 1936, 
p. 219. [ A-1] 
The object of the descriptions of French aircraft here given is not to 


Published in L’Aéronautique, November, 


cover completely all models being manufactured; but to concentrate on 


and discuss fully all new developments during 1936. 
devoted almost 
sketches. 


To 37 makes are 
100 pages of description, photographs and _ original 


Untersuchung der Bewegung einer Platte beim Eintritt in eine 
Strahlgrenze 

By H. G. 1936, 
Pp. 425. [A-1; 

The experimental investigation here reported was carried out to test 
assumptions made in theoretical treatments of the vertical penetration of 
a plate into an air jet field. The problem is of practical application in 
the investigation of stresses on wings due to gusts. 

A rectangular plate of symmetrical profile was permitted to fall 
through the free stream of a wind tunnel and photographed. The ex- 
periment indicated that during the penetration of the free stream by 
the plate no moment of measurable magnitude was exerted about the 
neutral point. 


Kissner. Published in Luftfahrt-Forschung, Dec. 20, 


Essais de Maniabilite et Instruments 

By Fr. Haus. Published in L’Aéronautique, 
technique section, p. 129. [A-1] 

Qualitative measurements or opinions of pilots are no longer con- 
sidered to be satisfactory results of flight tests of maneuverability; exact, 
complete measurements of the reactions of the aircraft in all flight con- 
ditions are required. The apparatus here described for the obtaining and 
recording of such measurements consists of an instrument panel on 
which the indicating dials are compactly assembled, and a motion picture 
camera suitably mounted for photographing the panel during flight 
tests. The apparatus was developed in the Rhode-Saint-Genése aero 
nautical laboratory in Belgium. Typical curves, obtained by it through 
the determination of 8 points a second, are reproduced. 


October, 19 36, L’ Aéro 


Das Ebene Problem der Fliigelschwingung 

By R. Kassner and H. Published in Luftfahrt-Forschung, 
Nov. 20, 1936, p. 374. [A-1] 

A simple, graphical method for rapid determination of the critica! 
speed of a given wing is described. In the development of this method 
the wing is considered to be without ailerons and internal damping. 
From examples worked out according to the method, guiding rules are 
deduced for the design of wings satisfactory from the viewpoint of 
vibration characteristics. In a second article wings with internal damp 
ing are similarly considered. 


Fingado. 


Saint-Pierre et Miquelon et les Antilles 
By Jean Pouyer. 


1936, p. 1260. 


October 
[A-4] 
The importance as possible bases of trans-Atlantic air lines of the 

French islands of St. Pierre and Miquelon in the north, off the coast of 


Published in Revue du Muinistére de |’ Arr, 


Canada, and of the Antilles in the south, off South America, is here 
discussed. 
La Réorganisation de l’Armeée de I’Air 
Published in Revue du Ministére de l’Air, October, 1936, p. 1231. 
[A-4] 


Having obtained aircraft of satisfactory design and in sufficient num- 
bers, the French Air Ministry undertook the second task necessary to 
provide an efficient air force, the organization of its personnel. All 
functions relative to aerial defense were grouped under a single high 
command; the powers and relations to one another of the chief officers 
were newly defined; peace-time stations of various units were reassigned; 
the supply of general petty officers was augmented and methods of 
recruiting and training such officers were revised. 


Zur Entstehung des Luftschraubengerausches 
By W. Ernsthausen. Published in Luftfahrt-Forschung, Dec. 1936, 
P- 433- [A-4] 
Studies were made on a propeller model of the origin of propelle: 
noise, Investigation was made of the relation between the field of pres- 
sure and the field of sound, of the composition and direction of the 
(Continued on page 48) 
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ELECTRUNITE Tubing they have available a modern electric resistance welded tubing with a 
weld as strong as the wall—with consistent uniformity in wall thickness, diameter, surface and 
finish not attainable in tubing made by other processes—and with a wide range of analyses, shapes 
and sizes, both standard and special, that present unlimited possibilities in design and fabrication. 


MECHANICAL TUBING 
for general structural and mechanical purposes. 


ANALYSES: Various carbon analyses —hard 
drawn, as-welded or annealed. 


Also in copper-bearing steel and rust-resisting 
Toncan Copper Molybdenum Iron. 


SIZES: Round—%¢»” to 5’ O.D., from 22 to 
3 gauge. 


Square, rectangular, oval or other shapes in any 
size or gauge where the periphery of the shape 
is not less than 242" nor more than 16”. 


RAIL CARBON STEEL TUBING 


made from carefully-selected railroad rails —for 
structural purposes where high strength and 
economy take precedence over fine finish. 


Furnished only in round, square, rectangular, 
oval, open-seam and butted tubing. 

SIZES: Round—.840” to 2.375” O.D., from 
056” to .200” wall. 

Rectangular—1/’x14%", 1%/’x2” and 1%"x2\%", 
from .090” to .154” wall. 

Square—1/', 14%", 14”, 1%", 2”, from .073” to 
.154” wall. 


ENDURO STAINLESS STEEL TUBING 


ANALYSES: 16-6—for decorative purposes. 
18-8-S — general all-purpose stainless. 
18-8-SMo—18-8-S with Moly—for severe cor- 
rosion conditions. 

18-8-STi—18-8-S with Titanium —for high tem- 
perature use. 

18-8-SCb— 18-8-S with Columbium—for high 
temperature use. 

SIZES: Round—‘” to 2%" O.D., from 22 to 
14 gauge. Corresponding square, rectangular 
and special shapes. 


In the production and assistance in application of more than a billion feet of ELECTRUNITE Tubing, Steel 
and Tubes engineers and metallurgists have accumulated much knowledge and practical experience in the 
fabrication, assembly, welding and brazing of tubing and the methods of attaching sheets to tubing. They 
will be glad to assist you in the application of tubing to make your products stronger, lighter, more eco- 
nomical or more saleable. Write for details. 


Steel and Tubes. 


CLEVELAND 
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loads. Operate it at high speeds. You'll find it 
will stand up better than any other single-row 
bearing; of any type. 

A few of the design features explaining this 
stand-up-ability are:—short, solid, parallel roller 
construction giving maximum load contact area; 
completely machined, heavy-duty bronze re- 
tainer; extreme PRECISION in every detail. 

Write for the Catalog on PRECISION 


BALL, ROLLER AND THRUST BEAR- 
INGS. Let our engineers work with you. 
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sound emitted, and the effect of obstacles in the neighborhood of the 
propeller and of peripheral speed. 

Some of the findings of the investigation are: the measured field of 
pressure of the propeller coincides with that theoretically determined; 
the field of sound is made up of steady “rays” or emissions in the 
direct neighborhood of the blades; the magnitude and spectrum of the 
sound is affected by blade form and angle of attack; high components 
enter to a considerable extent into the spectrum; obstacles can increase 
the noise and change its direction; to be quiet a propeller must have a 
peripheral speed of less than 820 ft. per sec. 


CHASSIS PARTS 

Rollt das Rad iiber die Fahrbahn? 

By E. A. Wedemeyer. Published in Automobiltechnische Zeitschrift, 
Jan. 10, 1937, p. 15. [C-1] 

The extent to which the wheels of a car are in contact with the ground, 
under current conditions of light weight and high speed, is the concern 
of the author. He refers descriptively to various research instruments, 
such as seismographs, accelerometers, trailers equipped with measuring 
apparatus and headlight devices, and recommends them only for the 
measurement of road roughness or the integrated effect of such rough- 
ness on the general movement of the vehicle 

For definite determination of the movement of any one part of th 
vehicle with reference to another or to the road, he suggests and de 
scribes a photographic apparatus, and reports findings made with it 
He concludes that the vertical movement of the axle relative to the road 
is great enough to merit consideration because of its effect on security 
in running and braking. To reduce that movement he recommends 
adapting the air pressure in the tires to the loads carried and the us¢ 
of two-way hydraulic shock absorbers. 


Einfluss der Achsmasse auf die Federungseigenschaften eines 
Fahrzeuges 


By Rudolf Slaby. Published in Automobiltechnische Zeitschrift, Dec 
10, 1936, p. 593. [C-1] 

3y mathematical analysis of the movements of a vehicle passing over 
road bumps, the author supports his contention that, provided maximum 
acceleration of vibration be the criterion of suspensions, better suspension 
characteristics are obtained by increasing than by decreasing unsprung 
weight. Two conditions limit this conclusion; it applies only at high 
speeds and within the range of unsprung weight characteristic of cur- 
rent design. Better suspension characteristics can be obtained by de- 
creasing unsprung weight very considerably, to a point unattainable in 
present-day practice. 


ENGINES 


Versuche an einem Luftgekithlten Sechszylindermotor mit Voll- 
standig Gescholssener Luftfithrung 


By W. Kamm, P. Riekert, F. Von Stotzingen and K. Schopper. Pub- 
lished in Kraftfahrtechnische Forschungsarbeiten, No. 4. [E-1]} 


The experimental development of an air-cooled engine in which the 
cooling air follows a predetermined course through a fully enclosed 
system is here described. Cylinder temperatures, fuel consumption and 
power determined by bench tests are reported. 


10. Diesel-Fachheft 

Automobiltechnische Zeitschrift, Oct. 25, 1936. [E-1] 

Special devoted exclusively to automotive Diesel engines are 
published from time to time by Automobiltechnische Zeitschrift. ‘The 
present issue, tenth of the series, contains articles on Diesel engine com- 
bustion, ignition characteristics of Diesel fuels, needle bearings in Diesel 
engines, fuel nozzles, special problems of low-compression Diesels, and 
descriptions of Saurer and Oberhansli engines. numbers, 
the first of which appeared in 1932, are intended to 
tional view of the current state of Diesel engine technique. 


issues 


These special 


give a cross sec- 


Determination des Lois d’Avance a Il’Allumage —Leurs Varia- 
tions — Leur Realisation Pratique 
By Pierre Prévost. f 


Published in Journal de la Société des Ingéniet 
de l’ Automobile, 


December, 1936, p. 389. '} 

The laws governing spark advance are discussed with a view to thei 
practical application. The effect of the following variables is briefl 
reviewed: ratio; fuel characteristics, particularly octat 
number; engine speed; throttling; engine temperature; spark plug cl 
acteristics; air-fuel mixture ratio and engine condition. 

In the author’s opinion, three types of spark timing control should 
be provided; automatic, manifold depression and manual. He cor 
cludes also from his study that for any given engine optimum spar! 
timing is not controlled by a definite law, but lies within a certain zon 
and that spark advance is a method of controlling detonation and shoul 
be utilized as such. 


compression 
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Like other “enemies” of the gliding ride, the 
washboard road has disappeared — thanks 
to improved springing, ride stabilizers, indi- 
vidual wheel suspension, and patented 
DELCO HYDRAULIC SHOCK ABSORBERS. Today 
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_to the 
WASHBOARD ROAD 


There is a Delco Hydraulic Shock Absorber 
for every type of springing or assembly: 
Single Acting, Double Acting, Direct Acting, 
Inertia Control, or special applications for 
cars with Individua! Wheel Suspension. 


every road is a smooth road for new Delco- 
equipped cars. Motorists come to appreciate 
this when they experience riding demonstra- 
tions. That is why Delco-equipped cars are 
in the forefront for 1937, just as in 1936. 
Delco Products Division, General Motors 
Corporation, Dayton, Ohio. 
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HIGHWAYS 
Sense and Safety on the Road 


By Robbins Battell Stoeckel, Mark Arthur May and Richard Shelton 
Kirby. Published by D. Appleton-Century Co., Inc., New York, 1936; 
293 pp., illustrated. [ F-3] 

This book is designed for the average citizen interested in cooperat- 
ing toward a reduction of accidents on the highways. It is intended for 
engineers, traffic experts or specialists. 

The authors trace the historical development of the automobile and 
review its social and industrial effects on our daily lives. Devices for 
promoting highway safety are described. 

Special attention is given to the driver covering such factors as his 
fitness, personality, selection, driving habits, training and discipline. 

Motor traffic laws, automobile accident problems and statistics each 
are given separate chapters. 

In closing, the authors recommend a seventeen-point safety program. 


MATERIAL 


Treibgasbetrieb in Kraftfahrzeugen 
Published in Automobiltechnische Zeitschrift, Nov. 10, 1936, p. $49. 
[G-1] 
The year 1937 will see a new type of domestic automotive fuel in 
use in Germany, gaseous fuels, most important among them being 
propane-butane blends; and this type is expected to fill 6 per cent of 
the total demand. In addition, an increase in the amount of German- 
produced petroleum fuels will bring the percentage of domestic auto- 
motive fuels from 53 per cent of the total consumed in 1935 to 74 pet 
cent in 1937. Physical characteristics of gaseous fuels are set forth and 
the tank, piping and pressure control equipment needed in their use in 
automobiles is described. 


Untersuchung des Verbrennungsvorgangs Deutscher Schwerdle 
in einer Versuchsbombe 

By Reinhard Muller. Published in Kraftfahrtechnische Forschungsar- 
beiten, No. 3. [G-1] 

Bomb tests are made of the combustion characteristics of German 
Diesel fuels. The conclusion is drawn that ignition lag is a reliable 
index of Diesel fuel combustion characteristics. Recommendation is 
made that a standard testing machine and procedure should be de- 
veloped. 


Les Renseignements que Peuvent Fournir aux Constructeurs les 
Recherches Actuelles sur l’Oxydation des Melanges Carburés 

By M. Prettre. Published in Journal de la Société des Ingénieurs de 
l’ Automobile, December, 1936, p. 400. [G-1] 

Factors controlling the speed of oxidation, and hence susceptibility to 
detonation, of carbureted fuel-air mixtures are scientifically summarized. 
They are, in general, pressure, fuel-air mixture ratio, temperature, pres- 
ence of inert gases, and dimensions and nature of surface of combustion 
space; and, in addition, for the engine specifically, lack of homogeneity, 
turbulence, cylinder-head temperature, and radiations due to combustion 

The effectiveness of tetraethyl lead as an anti-detonant is shown to be 
limited by temperature, pressure and the nature of the fuel to which it 
is added. The author deduces from his discussion that tests to de- 
termine fuel octane numbers should be made not on one engine func- 
tioning under definite conditions, but on many engines differing widely 
from one another. He also prophesies that research being carried out 
on the nature and speed of chemical reactions will improve detonation 
characteristics of carbureted fuels only to a limited extent, but will open 
up numerous and vast possibilities for the improvement of ignition-lag 
in Diesel fuels. 

MISCELLANEOUS 

Handbook of Engineering Fundamentals 

Edited by Ovid W. Eshbach. Published by John Wiley & Sons, New 
York and Chapman & Hall, London, England, 1936, 1081 pp., illus- 
trated. [H-3] 

This new handbook has been prepared for the purpose of embodying 
in a single volume those fundamental laws and theories of science which 
are basic to engineering practice, and is essentially a summary of the 
principles of mathematics, physics, and chemistry, the properties and uses 
of engineering materials, the mechanics of solids and fluids, and the 
commonly used mathematical and physical tables, to which has been 
added a discussion of contractual relations 


Mechanical Engineers’ Handbook Vol II — Power 
Eleventh Edition rewritten by Robert Thurston Kent. Published b 
John Wiley & Sons, Inc., New York and Chapman & Hall, London, 
England, 1936, 1254 pp., illustrated. [H-3] 
A revolutionary change has been made in this, the eleventh edition 
of the well-known handbook. Its content is now divided into two 
(Concluded on page 52) 
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POSITIVE - SAFE . 


...under every driving condition 


...as long as the car is used 


@® Manufacturers and operators are standardizing on TRU-LAY BRAKE CONTROLS— 
for two very important reasons. These controls operate positively under every condi- 
tion of use that may arise. They are durable—they outlast the cars themselves. 
Brakes remain in adjustment, no matter how 
TRU-LAY BRAKE CONTROLS may bend—because 
the cable slides in a conduit that always maintains 
its original length, even when curved. TRU-LAY 
BRAKE CONTROLS are sensitive to the slightest 
pressure—because friction losses are made neg- 
ligible by precise construction and by a lubricated 
packing which keeps the entire assembly always 
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OVER 1,000 


LARGE FLEET OPERATORS 
SPECIFY 


HOOF 
GOVERNORS 


@e WHEN HOOF 
GOVERNORS are spe- 
cified by your large 
fleet it 
proves one very im- 


accounts, 
portant fact—over 
1,000 large fleet 
counts today specify 
HOOF Governors on 
all their equipment! 


The exclusive HOOF 
CANTILEVER 
SPRING, used for four 


and one-half years, as- 


ac- 





HOOF Key-Type !'/4” 
$20 


Governer Ne. sures permanency of 


It 


unnecessary 


adjustment. elim- 
inates 
parts, such as cams, pis- 


tons, and coil springs. 


There is one moving 
part in the HOOF 
GOVERNOR 
ed by stainless steel 
This, 


and stainless steel and 


support- 
ball bearings. 


aluminum parts used 
throughout, guarantee 
trouble free service. 


You can supply your 
fleet accounts with 
either the HOOF Key 
Seal-Type Gover- 

Although they 
cost more to manufac- 
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or 


nor. 


ture because of better 
materials, superior de- 
sign and workman- 
ship, they are _ pre- 
ferred by more than 
1,000 


largest fleets. 


of the nation’s 
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NOTES AND REVIEWS 


Concluded 


sections, one dealing with the entire field of power and its applications 
that is of interest to the mechanical engineer, the other covering in detail 
present-day methods in design and shop practice, and each section occupy- 
ing an entire volume. There are seventeen sections in the Power volume, 
followed by a complete index. 


Diesel Engineering Hankbook 


Edited by L. H. Morrison. 
York City, 1936, 824 pp. 


New 
[H-3] 

Diesel Publications, realizing that due to its unique relationship to 
the entire Diesel industry and to the long field experience of its technical 
staff it was in a position to serve those interested, has collected, edited 
and set in type the information and experience of its staff, and to insure 
completeness of the data, called upon various authorities in all branches 


of the industry. 
PASSENGER CAR 


Gerauschfragen bei Kraftfahrzeugen 
By W. Kamm and O. Hoffmeister. Published in Kraftfahrtechnische 
Forschungsarbeiten, No. 3. [L-1] 
The physical and physiological aspects of automobile noise are dis- 
cussed. Instruments for sound measurement as adapted to automotive 
research are described, results of such measurements presented and 
recommendations made as to methods of noise prevention. 


Published by Diesel Publications, 


Untersuchung der Formsteifigkeit eines Selbsttragenden Wagen- 
korpers in Schalenbauweise 

By W. Kamm, P. Riekert, and W. Krautter. 
fahrtechnische Forschungsarbeiten, No. 4. 


Published Kraft 
[L-1] 

Model tests are made to show the comparative rigidity of a conven- 
tional automobile frame and a vehicle embodying a body and chassis 
combined in a monocoque type of structure. Favorable conclusions 
drawn as to the latter, the main design features of which may, it is 


in 


are 


said, be developed through model research. Full-scale tests will then 
be needed to determine its road behavior 
La Voiture du Plus Grand Nombre 
By Pierre Maillard. Published in La Vie Automobile, Jan. 1 1937, 
p. 5. [L-1] 
What single chassis model, which could be fitted with various types 


of body for various services, would fill the requirements of the majorit 
of prospective automobile buyers in France? 

In answer to this question, the author specifies the following char- 
acteristics: ability to carry a payload of about 1000 lb., corresponding, 
for a passenger-car, to a capacity of 5 seats; 114 in. wheelbase, 53 in. 
tread; for standard body, a streamlined, all-metal four-door sedan, with- 
out running-boards and with ample baggage capacity; maximum speed, 


65 m.p.h.; four-cylinder, 120 in., 45 hp. engine; rigid frame; four 
speed transmission and independent front-wheel suspension. 
Neuzeitliche Werkzeugmaschinen im Automobilbau 
Published in Automobiltechnische Zeitschrift, Nov. 25, 1936, p. 561. 
| L-5] 


A questionnaire to machine tool builders in Germany brought forth 
the information here presented on the recent development of machine 
tools for the rapidly growing automotive industry of that country. The 
efficiency of standard tools is said to have been increased and a number 
of special-purpose tools designed. Both types are said to be capable of 
easy adaptation to dimensional and quantity changes called for in annual 
production schedules. 


I.— Lois Regissant I’Industrie Automobile dans ses Rapports avec 
les Prix de Vente et les Impots. 
II. — Determination d’une Politique Economique de lAutomo- 
bile. — Ses Incidences Fiscales 

By J. Andreau. 
l’ Automobile, November, 1936, p. 351. 


Published in Journal de la Société des Ingénieurs de 
{ L-6] 
A statistical analysis, illustrated by graphs, is made of the automobile 
industry in France, Great Britain and the United States, extending back 
for certain points to 1915, for others to 1930, and including for others 
forecasts to 1940. The phases covered are: the number of vehicles 
in operation; production; relation between the number of vehicles in 
operation and annual production; the relation of production to special 
automobile taxes and to selling price; annual fuel consumption per 
vehicle and distribution of current taxes paid by the automobile. 

That the automobile industry in France is in even more tragic situa- 
tion than superficially appears to be the case is the conclusion drawn 
from this analysis. 

Recommendations made include: reducing the tax on liquid fuels; 
subsidies by the Government to increase production 50 per cent over 
that of 1935 and reduce selling price by 25 per cent, a measure which, 
it is claimed, would enable the automobile industry to absorb unem- 
ployment; and regulation of sales by qualified representatives and en- 
gineers. 























Aang Your Certificate! 














President Harry T. Woolson says: 


“Hanging our certificates of SAE mem- 
bership prominently on the walls of our 
offices is a way of putting up our flag and 
showing our colors. 


“That certificate is something to be 
proud of. Won’t you get yours framed 
and hang it up—if vou haven’t already 
done so?”* 


“If your certificate is lost, strayed. 
or stolen, write to SAE Headquar- 
ters. 


25 May, 1937 














About SAE Members: 








]. H. Nead, chief metallurgist, Inland Steel 
Co., has been appointed a member of the Iron 
and Steel Division of the SAE Standards Com- 
mittee. 


Arthur Nutt, vice-president in charge of 
engineering, Wright Aeronautical Corp., spoke 
on “European Aviation Engines” at a 
meeting of the Institute of the 
Sciences, Wright Field, Dayton. 


William M. Holaday has joined the 
Socony-Vacuum Oil Co., New York, as auto- 
motive research engineer. He previously held a 
similar position with the Standard Oil Co. (Ind.). 


recent 
Aeronautical 


E. D. Herrick, former chief engineer, Lyco- 
ming Manufacturing Co., has been elected presi- 


E. D. 
Herrick 
Elected 


President 





dent. He has been long affliated with Lycoming 
and at the time of his election was assistant gen- 
eral manager. 


Mga}. M.V. Brunson, Quartermaster Corps, 
U. S. Army, now attending the University of 
Michigan, has been ordered to duty effective in 
June to the Quartermaster General’s Office, 
Washington, D. C., where he will be assigned to 
the War Planning and Training Section. 


Dr. Miller McClintock, director, Harvard 
Bureau for Street Traffic Research, and in active 
charge of window display research of the Adver- 
tising Research Foundation, is scheduled to ad- 
dress the annual meeting of the Lithographers 
National Association at White Sulphur Springs, 
West Va., May 11-13. 


Fred S. Kramer has been appointed lecturer 
at Pretoria Technical College, Pretoria, South 
Africa. He was formerly sales engineer with 
Pilot Tool & Machinery Co., Pty., Ltd., Johannes- 
burg, South Africa. 
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Charles F. Kettering, general director of 
General Motors’ research laboratories, was mad¢ 
a member of the Legion of Honor by Count 
Charles de Ferry de Fontnouvelle, French Con- 
sul General, of New York acting on behalf of 
his Government. Mr. Kettering was so honored 
for his work in developing the hypertherm, an 
air-conditioned box designed to induce artificial 
fever in curing certain diseases. 
was conferred during the First 
Conference on Fever Therapy in 
early last month. 


Membership 
Internationa! 
New York 


Dr. F.C. Reggio, research engineer, Com- 
pagnie Lilloise des Moteurs, arrived in the United 
States early in April to study Diesel engine con- 
struction in this country. Dr. Reggio’s company 
holds the right to manufacture Junkers Diesel 
Engines in France. 


William B. Stout, president, Stout Engi- 


neering Laboratories, Inc., addressed the Na- 
tional Association of Real Estate Boards’ regional 
convention in Omaha, Neb., April 8-9. He 


spoke on the discoveries made by the trailer in- 
dustry in the field of home construction. 


John Burt Flynn has been garage superin- 
tendent for J. Kitchen & Sons, Ltd., soap manu- 
tacturers in Sydney, Australia, since Feb. 1. He 
was previously aircraft engineer, Holden’s Air 
Transport Service, Ltd., New British 
East Indies. 


Guinea, 


Walter A. Graf, formerly assistant engi- 
neer, Edward G. Budd Manufacturing Co., Phila- 
delphia, has been transferred to that company’s 
Detroit plant where he has assumed the duties of 
chief draftsman of body engineering. 


William S. Knudsen, General Motors’ 
executive vice-president, is personally introduced 
to readers of the April 17 issue of the Saturday 
Evening Post by Charles Wertenbaker. ‘“‘He is 
no longer a laborer, but he is still a worker; he 
has always got along with other workers, and 
he still does,”’ says Wertenbaker. 


Bruce G. Leighton, former vice-president 
Curtiss-Wright Export Corp., has joined the In- 


Bruce G. 





Leighton 
To 
Intercontinent 
Corp 
tercontinent Corp., as vice-president. Offices ot 


both companies are in New York. 


Brint Edwards, who has been draftsman 
with Atlas-Imperial Diesel Engine Co., Oakland, 
Calif., recently joined the Douglas Aircraft Co., 
Inc., Santa Monica, in a similar capacity. 
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Dr. Robert E. 
He ads 


Wilson 


Oil Companies 


Dr. Robert E. Wilson has been elected 
president of the Pan American Petroleum and 
Transport Co., The American Oil Co., and thei 
various subsidiaries. Since 1935 he had _ bee 
vice-chairman of the board. Active in research 
work since receiving his B.S. degree from M.I.T. 
in 1916, Dr. Wilson has devoted considerab 


study to 
How of liquids, 


vapor pressures, war gas absorbants 
lubrication, physical properti 


of hydrocarbons, petroleum chemistry and corro 


sion. He is author of some 60 papers and hold 
about 50 patents on these and oth ubject 
Prior to his afhliation with the Pan American 


Petroleum and Transport Co., Dr. Wilson wa 
vice-president in charge of research and develo 
ment, Standard Oil Co. (Ind.), with which h 
had been connected for 12 year He was 


member of the SAE Council in 1932-1932 

Dr. George W. Lewts has been appointe: 
to serve on the Medal Board 1 
\ward as a representative of the SAE, replacis 
Admiral E. S. Land, whose 
H. Chatheld and T. N. 


tatives whos« 


Guggenheim 


term has expired. ¢ 
SAE 1 


Joyce are 


terms are continuing 


Richai d R. Bloss has been mad 1K 
dent and manager of the Internationa 
Derrick and Equipment Co., of 
headquarters in 


general 

lexas, vill 

Beaumont. He was tor | 
| 


vice-president, International-Stacey Corp., C 


lumbus, Ohio. 


Harry |. Hazzard, tormer\ 
Fort Wayne 


ester Co., has joined the 


assistant 
Works, International Ha 
engineering staff of th 
American Bantam Car Co., Butler, Pa 


Frederick C. Brandt has joined the R 
nolds Engineering Co., Rock Island, IIl., de 


signer. He was previously junior 
of Detroit, Department of Water Su; 


vineer, 


John A. White, recently vice-president and 
general manager of the Auto Cruiser Sales Corp., 
Baltimore, has returned to the Mack Truck Co 
Atlantic Central division, a wholesale 
department. When previously with Mack he was 
nanager of the Harrisburg branch for twe 
ind of the 


manaxyer, 


Baltimore branch for ten year 


Autocar Changes 


Charles E. Doling, vice-president of Th 
Autocar Sales & Service Co., has been appointed 
sales manager of the company’s New York dis 
trict. J. B. Rosenquest, formerly manager of the 
Newark Branch, has been made 
charge of Autocar’s newly formed northern New 
Jersey district. 


manager 10 
































Sydney G. Tilden, president, S. G. Tilden, 
{nc., has been appointed, by the Council, a 
the Society’s official representative on the Auto 
motive Educational Commission of the Adviso1 
Board on Industrial Education. 


M. E. Clark, formerly sales engineer, air 


conditioning department, Drying Systems, Inc., 
Chicago, recently has been appointed sales man- 
ager of the Randall Graphite Products Corp., 
also of Chicago. This marks his return to the 
automotive field with which he previously was 
identified for more than ten years. 


Del S. Harder has been named general fac 
tory manager for all fabricating divisions ot 
Fisher Body. Prior to this appointment he was 
resident manager of the Grand Rapids stamping 
division of General Motors. 


C. M. Hogarth, hitherto district sales man 
ager, Autocar Sales and Service Co., Baltimore, 
has been appointed manager in charge of Auto 
car's new southern district which includes 
branches at Salisbury, Md., Norfolk, Va., and 
Charlotte, N. C. Mr. Hogarth’s headquarters 
will be in Richmond, Va. 


Millard C. Rowley has joined the Lyco 
ming Manufacturing Co., Williamsport, Pa., as 
analytical engineer. He was previously engineer 
with Bendix-Westinghouse Automotive Au 
Brake Co., Pittsburgh. 


Edward Paul Holleran, former instructor, 
Cass Technical High School, Detroit, 
joined George E. Quigley, Inc., Detroit, 
engineer. 


Harold S. White, formerly laboratory engi- 


neer, Studebaker Corp., has joined the Olds 
Motor Works, Lansing, Mich., as development 
engineer. 


recently 


as sale S 


George a Appleyard is partner of Appl 
yard and Baillie, automotive safety service, Law- 
rence, Mass. He was previously service manager, 
Robinson-Toohey Co., also in Lawrence. 


Donald Bp. Waller is test engineer, senior 
grade, with Aircraft Corp., San 
Diego, Calif. He was formerly design engineer, 
AC Spark Plug division of General Motors Corp., 
Flint, Mich. 


Consolidated 


David E. Anderson, chief engineer, Bohn 
Aluminum and Brass Corp., is author of ‘Let's 
Take a Step Forward in Engine Design,” an 
article appearing in the March 27 issue of Auto- 
motive Industries. 


E. L. Carroll, eastern advertising manager, 
SAE JouRNAL, 
Volunteer Fire 
N. Y. 


has been elected 
Department No. 2, 


president of 
of Scarsdale, 


A. O. Payne recently joined the Schwarze 
Electric Co., Adrian, Mich., as chief engineer. 
He was previously president and general man- 
ager of the Payne Engineering Corp., St. Louis, 


Mo. 


Earl S. Gray has joined the Texas Co.'s re- 
search laboratory staff at Beacon, N. Y. He was 


formerly sales and service engineer with E. A. 
Wildermuth, Brooklyn, N. Y. 


Pierre Schon, transportation engineer, Gen- 
eral Motors Truck Co., addressed the Traffic 
Club of Sioux City, Iowa, March 24. He dis- 
cussed manufacturers’ and operators’ problems 
relating to regulation, taxation, operating eco- 
nomics and highway safety. Mr Schon is chair- 
man of the SAE Transportation and Maintenance 
educational subcommittee. 








.... At Home and Abroad 








David Beecroft, Bendix Products Corp., at- 
tended the eighth Annual Convention of the 
Greater New York Safety Council, April 13-15, 
as official SAE representative. 


M. H. Bauer, group leader, technical office, 
Air Ministry and commodore of the 
Motor Boat Federation, has been ap- 
pointed American Power Boat Association honor- 
ary vice-president for Germany. 


German 
German 


Establishes Foundation 


AlfredP. 
Sloan, Jr., 
president of 
General Mo- 
tors Corp., 
has estab- 
lished a foun- 
dation to aid 
economic re- 
search. It 
will be per- 
sonally en- 
dowed by 
Mr. Sloan, 
whose name 
it will bear. 
The foundation will not set up its own 
research organization but will under- 
write projects to be handled by estab- 
lished institutions. 





Underwood & Underwood 


William Edward Hann, tormerly a mem- 
ber of the firm of Harness, Dickey, Pierce & Hann, 
Detroit, has announced the opening of offices in 
Los Angeles, where he will continue the prac- 
United States and foreign patent and 
trade-mark Mr. Hann has been Graham 
Paige’s patent counsel for the past several years. 


E. H. Kelley has been promoted to the posi- 


tion of assistant production engineer for Chevro- 


tice of 
law. 


let Motor Co. Mr. Kelley’s work relates pri- 
marily to contacts between the central office 
and the production plants. He is chairman of 
the Detroit Section’s plant representatives grout 


tor 1936-1937 


George ]. Higgins, associate professor otf 
aeronautical Detroit, 
recently re commission as lieutenant 
commander, States Naval Reserve, spe- 
division. He joined the 
University of Detroit faculty in 1928, following 
five years with the National Advisory Committee 
tor Aeronautics. 


Frederick W. Heckert is sales and service 
manager, Romec Pump Co., manufacturers of 
aircraft fuel pumps and accessories, Elyria, Ohio. 
He was formerly with the Parker Appliance Co., 
Cleveland. 


engineering, University otf 


ceived his 
United 
aviation 


cial service, 


Stuart H. Caldwell, formerly with Kelch 
Heator Co., Detroit, is sales engineer with Inger- 
soll Steel & Disc Co., division of Borg-Warner 
Co., Chicago. 


Ray F. Kuns, principal of the Automotive 
Vocational High School, Cincinnati, and editor 
of Automobile Digest, has recently published the 
second edition of his book, “Trailer Engineer- 
ing.’ The first edition was published in 1934. 
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yy *e Hoof, president, Hoot Products Co., 
Chicago, is on a vacation tour through Mexico. 
Writing from Mexico City he reports that the 
building of hard roads in that country is increas- 
ing and that already the beneficial effect of th« 
new national highway from Laredo, Texas, to 
Acapulco, on Mexico’s Pacific coast, has stimu- 
lated the sale of automobiles 
along the line of travel. 


and acce ssoric s 


John I. Cicala, former \aborator, 
sistant, Chevrolet Motor Co., Detroit, is now 
with the Socony-Vacuum Oil Co., in Brooklyn. 


test as- 


William Hamlyn Welch has been made 
manager and chief engineer, spark-plug division, 
Bowes “Seal Fast’’ Corp., Indianapolis. He was 
formerly automotive engineer, Standard Oil Co. 
of Indiana. 


Everett V. Allen has Oliver 
Farm Equipment Co., Charles City, Iowa, as 
draftsman. He was formerly junior engineer, 
International Harvester Co., Pullman plant, Chi 


cago. 


joined =the 


Dr. Ing. Ferdinand Porsche, German con 
sulting engineer who has been responsible foi 
the Auto Union racing cars, is designing a car 
which will attempt to better the land speed re« 
ord now held by Sir Malcolm Campbell. The 
speed tests are scheduled for the summer of 1938. 


George O. Pooley has discontinued his 


practice as consulting automotive engineer in 


Baltimore and is now affliated with Mack-Inter- 
will be located 


national Motor Truck Corp. He 


George O. 
Pooley 
With 
Mack 
Truck 





in Philadelphia. Mr. Pooley is past-chairman of 
the Baltimore Section and last year was chair- 
man of the SAE Membership Committee. 





Vernon I. Shobe 


Vernon I. Shobe, a member of the Society since 
1915 and long afhliated with the automotive in- 
dustry, died April 7 at the Simpson Memorial 
Hospital, Ann Arbor, Mich., following an ill- 
ness. At the time of his death Mr. Shobe was 
vice-president and general manager of Leibing 
Automotive Devices Co. Before joining that 
company three years ago, he had been affiliated 
with Zenith Carburetor Co. since 1912, serving 
successively as sales engineer, New York branch 
manager, sales manager and general manager. 
His first automotive contact came in 1907 when 
he was engaged as tester by the Welch Pontiac 
Motor Co. Mr. Shobe, who was §2 years old, is 
survived by his wife and a daughter. 
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SAE Delegates Sail to 
Attend World Congress 


Sailing for Paris carly this month SAE Vice- 
President for Fucls and Lubricants C. H. Bax- 
ley, Socony-Vacuum Oil Co.; Dr. George Calin- 
gaert, Ethyl Gasoline Corp.; and C. B. Veal, 
SAE Research Manager, will represent the So- 
ciety at the Second National World Petroleum 
Congress to be held in that city, June 14-19. 
SAE Councilor Alex Taub, Vauxhall Motors, 
Ltd., England, and T. A. Weir, Socony-Vacuum 
Oil Co., Paris, who will also represent the Society, 
will join the United States’ delegation at the 
Conference. 

Papers will be read by Mr. Baxley, Dr. Calin- 
gaert and Mr. Veal. The paper to be read by 
Mr. Baxley is one that he has prepared jointly 
with J. P. Stewart, of his company, titled, ““Meth- 
ods and Equipment Used in the Development 
of Lubricants for High Output Service with 
Special Reference to Aviation Oils.” Dr. Calin 
gaert will read a paper prepared jointly by S. D 
Heron and Ferd Gillig, both of Ethyl Gasoline 
Corp. Its subject is “Supercharged Knock Test 
ing.” 

Also a representative of the Cooperative Fuel 
Research Committee, Mr. Veal, as its secretary, 
will present a paper entitled, “Cooperative Re- 
search and Standardization for Automotiv: 
Petroleum Products in the United States.” 


Free-Wheeling Not Dead, 
Gearset Expert Claims 


@ Canadian 





Free-wheeling has not passed out of the pic- 
ture, argues S. O. White, chief engineer of War- 
ner Gear, even though it is not now widely 
advertised. It is a part of the automatic over- 
drive, he pointed out to the Canadian Section at 
its March 17 meeting in Toronto, and is the rea- 
son for easy engagement. Because the shift into 
overdrive locks the free-wheel, however, this 
removes one of the chief objections to free-wheel- 
ing as formerly applied, according to Mr. White, 
since the car will now coast against the engine 
when driving at touring speeds. 

Changes in design of the transmission itself 
have not been commensurate with the amount 
of work done on these units, in Mr. White's 
opinion. “Learning a great deal about what 
not to do” has been the chief result of the in- 
tensive transmission work of recent years, he 
announced, stating that “an immense amount of 
negative information has been accumulated.” 
He added, however, that: 

“Our present transmissions are essentially what 
they have been for years past. Their quality has 
greatly improved, they are smaller, quieter, more 
efficient, but not different in principle. .. . We 
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startling rumors from tme to time, and 
even sec interesting and often apparently work- 
able transmissions illustrated and described, but 
none of them has, as yet, gotten into important 
production.” 

To move the control to somewhere else than 
its past standard position or to do away with it 
entirely is one line of thought upon which prog- 
ress has been made, Mr. White pointed out, but 
showed that such changes leave the transmission 
itself the same as before. 

The answer to a top ratio for overdrives prac- 
tically as quiet as direct was finally found in a 
refined and accurately made planetary system, 
he stated. As a result of the success of this in 
large quantity production, great activity has been 
venerated in development of planetary trains, in 
a wide variety of transmission schemes, usually 
automatic. 


heat 


Reiterating his previously expressed ideas about 
the possibilities of automatic transmissions for 
widespread passenger car use, Mr. White said: 
“The opinion seems to be fairly general that a 
fully automatic device would not give a 
factory and drive, but that more or 
of manual driver control should be retained.”’ 

“As everything on our more 
a compromise,” he concluded, “‘per- 
haps we could gain most of what our automatic 
transmission promises, in some less radical and 
expensive way and with means already 
and tried out.” 


satis 
sate less 
automobiles is 
or less of 


at hand 


The Canadian Section learned about the value 
of salesmanship in engineering on April 16 when 
it was addressed by F. B. Willis, vice-president, 
Bendix Products Corp. Members and guests 
numbering 250 came to the Prince Edward 
Hotel to hear Mr. Willis and were welcomed by 
Wallace R. Campbell, president, Ford Motor Co. 
of Canada. 

Max Evans, Canadian Section chairman, pre- 
sided at a brief business session with which the 
meeting was opened and Vice-Chairman W. E. 
McGraw welcomed SAE President Harry T. 
Woolson who outlined briefly the contribution 
which the SAE is making in the development, 
extension and elaboration of civilization. 

Mr. Willis was introduced by John D. Mans- 
field, president, Chrysler Corp. of Canada. 


Airline Maintenance 
Procedure Described 


@ Northwest 


When the United Air Lines was formed it 
was a merger of several independent lines and 
consequently it first operated with several dif- 
ferent types of airplanes, R. B. Burnett, chief 
mechanic, Seattle station of that company, told 
the Northwest Section at its March 26 meeting. 
Later, he explained, this equipment was dis- 
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Field Editors 


Baltimore 


Espy W. H. Williams 
Buffalo 


O. A. Hansen 


Canadian 

Warren B. Hastings 
Chicago 

Austin W. Stromberg 


Cleveland 

William G. Piwonka 
Dayton 

Mearick Funkhouser 


Detroit 
Frank J. Oliver 


Indiana 


Hyde 


Harlow 


Kansas City 


No Appointment 


Vetropolitan 
Leslie Peat 
Vilwaukee 
Max Hofmann 


Vew England 

J. T. Sullivan 
No. California 

C. W. Spring 
Northwest 


R. J. Hutchinson 


Oregon 
Philip Cogswell 


Philadelphia 
Henry Jennings 
Pittsburgh 
Murray Fahnestock 
St. Louis 
C. T. Schaefer 


So. California 
W. G. 


So. New England 


Chamberlin 


John G. Lee 
Syracuse 
| No 


Washington 


Appointment 


R. E. Plimpton 


carded and a standard airplane placed in ser 
vice on all routes. 

After this introduction to his paper, “Main- 
tenance of Transport Airplanes,’ Mr. Burnett 
described the system of maintenance put in force 
when the equipment was standardized. A cen- 
tral overhaul-and-repair base was established at 
Cheyenne, Wyo., and other inspection and main- 
tenance shops were set up at key cities along the 
various routes. All maintenance work, he said, 
is done at the key-city shops, although each ship 
goes to the overhaul-and-repair base for a com- 
plete overhaul at regular intervals. 

There is no compromise with 
of the stations, he declared, 
vigilance over equipment is 
every maintenance 


safety at any 
because constant 
characteristic of 
operation. All stations carry 
a complete set of parts and are able to replace 
any doubtful part immediately, he explained, 
stating further that whenever a part is removed 
it is tagged with information pertaining to its 
condition and at once sent to Cheyenne where 
a new part is issued to take its place in station 
stock. 


























The speaker continued by describing operation 
of modern airplane refinements, particularly 
forced lubrication to rocker-arm bearings, auto- 
matic mixture control and the controllable-pitch- 
propeller governor. The mixture control and 
governor, he said, work together to hold engin 
speed constant regardless of altitude. 

Among those entering the discussion wert 
A. J. Lilygren, Bendix Products Corp.; H. W. 
Drake, Pacific Highway Transport Co.; J. G. 
Holmstrom, Kenworth Motor Truck Corp.; and 
W. W. Burrington, Northwest Air Service. Mr. 
Burrington and Roy Ellis of United Air Lines 


were guests of the Section. 


182 Hypoid Lubricants 
Approved by Chevrolet 


@ Chicago 


‘As a result ot proving-ground scoring tests 
supplemented by laboratory over a seven 
months’ period, 182 hypoid lubricants have been 
placed on our approved list,’ announced C. F. 
Zwahl, metallurgical engineer, Chevrolet Di- 
vision, General Motors Corp., in his paper, 
‘Hypoid Lubricants — Results of Tests and Thei 
Interpretations by Chevrolet Motor Co.,”” at the 
April 6 meeting of the Chicago Section, which 
was attended by 

Seeking to 
have 


tests 


192 members and guests. 
that ma 
been created by specifica- 
that sulphur and 
lead soap-sulphur saponihable-chlorine lubricants 
would be considered, Mr. Zwahl stated, “It 
there are other lubricants than these two types 
which will lubricat satisfactorily, we 
want to know about them and will place them 
on the approved list if they tests.”” 
Nine different 
the laboratory 
properties; 


correct an impression 
tentative 


soap-acuve 


} 
ca©riicr 


tions only lead 


our axles 
pass our 
characteristics are checked in 
reported: load-carrying 
viscosity; chemical 
total lead, 


tests, he 
analysis to deter 


mine th« sulphur, and chlorine: oxi 


dation: evaporation loss; non-combustible sedi 
ment: channeling: foaming: and copper-stry 
test. 

Scoring tests are conducted over a 3.8-mil 
speed loop in the proving ground at speeds 
varying between 10 and 70 m.p.h., continued 
Mr. Zwahl, and a new third member 1s used 
for cach test of each lubricant. If gears ar 


test is discontinued immediately and 
the lubricant is given no further information, h« 
announced, but, if the 
third member 


scored, the 


vears are not scored, a 
with a fresh refill of th 
lubricant in the cleaned housing 1s tested 
similarly. If the lubricant prevents scoring in 
the two tests and is free from certain undesirablk 
characteristics as determined in the 
is considered satisfactory, he 


second 


same 


laborator 
tests, it concluded 
In the remainder of his paper, Mr. Zwahl di 
cussed hypoid lubricants that failed to pass the 
tests and durability tests on various hypoid 
lubricants covering mileages up to 40,000. 
Pointing out that the data reported agree with 
the General Motors Tentative Specifications for 
Hypoid Lubricants on but out of eight 
counts, Dr. D. P. Barnard, Standard Oil Co. o 


Ind., suggested that merely specifying the neces 


two 


sary viscosity limits and requiring that proving 
ground or tests 
and publishing the other items for information 
only, would seem to be 
lubricant’ manufacturer 
taining the 


other service must be passed. 


a better policy since the 
has no means tor ob 
necessary information. 

Mr. Zwahl’s conclusion that hy 
poid oils must have a high active sulphur content 
to prevent scoring was given by W. H. Oldacre, 
DD. A. Stuart Oil Co., Ltd., in prepared discus 
sion, drawing from 8 years this 
work. However, he believe the as 
sumption that hypoid 
preciable 


Service 


Support tor 


experience in 
does not 
have an ap- 
nearly as 


must 
lead-soap content is 


oils 


well 
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Candid Shots at Southern California Meeting 










Section Chairman 
L. J. Grunder 
(left) and Meeting 
Chairman Stanley 
Whitworth enjoy 
the papers. 


“Industry is too 
prone to. stick 
to traditions.” 
says Past-Presi- 
dent William B. 


Stout. 


upported either by proving-ground or by prac 
tical experience 
To illustrate the progress made in hypoid 


lubricants, A. W. McCalmont, Sinclair Refining 
Co., recalled how few acceptable lubricants wer« 
ivailable a short time 
they 
are marketed under 160 


ago and pointed out that 
from 52 different sources and 
different brand names 
He reported examples of transmissions that oper 
ate at temperatures of 24: fahr 
without 


today come 


and 250 dey 

a great deal of oxidation 
“Lubricants that pass the ‘bump’ test, without 

exception 


atter careful 


lack 
as stability under service and storage con 
believes Joseph \ Moller, Pure Oil Co.. 

therefore not 


physical and chemical 


analysis, one or more vital characteristics 
such 
ditions,’ 
“they are sclected trom a point 
of view of a lubricant, but from that of perform 
ing anti-weld functions only.” he 

Harry O. Mathews, Public 


ing & Service 


concluded. 
Unilities Engineer 
Corp., wound up the discussion 
by presenting an operator's side of the problem 
He stressed the need for 


hypoid lubricants that 


will run 25,000 miles without sludging 

Section Charman Fred L. Faulkner intr 
duced SAE Past-President Ralph R. Teetor, whi 
ad a few words. V. P. Rumely, 1936-1937 


Chairman of the Detroit Section, who has re 


taken up new work in 
of the 


ently Chicago, and 1 


now a member Chicago Section, was also 


introduced. 


Taub to Represent SAE 
At London Conference 


When _ the f Mechanica 
:ngineers holds its General Discussion on Lubri 


British Institution « 


cation and Lubricants in London this October 
the Society will be represented by SAE Councilor 
\lex Taub of Vauxhall Motors, Ltd., England 
Mr. Taub’s appointment was made at the last 


meeting of the Council 
It is expected that this discussion will be a 
two-day mecting and that some tor 


be presente d bi 


papers wall 
authorities from all parts of the 
world 





Photos by SAE Journal Field Editor W. G. Chamberli 


Orr and Stout Address 
Passenger-Car Session 
@ So. California 


than & years old wert 
would be more than 
$.470,000 New Cca>&s sold just to replace them. It 


‘If only those cars more 
reured during 1937 there 


all cars over five years old were replaced this 
hgure would jump to 9,666,000.” These stat 
ments were made by G. Verne Orr, sales man 
ager, Chrysler Motors of Calif., who shared 


Southern California Section’s March 25 mecting 
with SAE Past-President William B 
Stout, president, Stout Engineering Laboratories 

Stanley Whitworth, chairman of the Section’ 
Car Activity Committee, introduced 
the speakers to the 145 members and 
attending this annual Southern California Ses 
tion passenger-car 

Interesting statistics permeated Mr. Orr's talk 
Last year, he said, a total of 


program 


Passenger 


guests 


session 


210 new cars ana 

560 used cars were sold each day in Los An 

ycles County: more than were sold in the five 
surrounding states. 

Mr. Orr recalled that there have been 1501 


different makes of cars built since 1895 of which 
only 11 makers remain manufacturing cars beat 
ing 23 different names. ‘Those manufacturers 
stated, “have 
only through the quality of their products; the 
balance have fallen by the wayside in the age 
old battle of survival of the fittest.” 

“Being radically difierent isn’t a credit to an 
thing: its a liability radically better is 
a credit and a preduct that is such will sell! 
itself,” declared Mr. Stout, who also remarked 


who have survived,” he done so 


2 
CIN 


“industry today is too prone to stick to tradi 
tion.” He added that the general attitude of 
industry 1s, “if we are selling more than we can 
make, why change?” Mr. Stout feels that it is 
up to the engineers to, “pick up the torch and 
without regard to tradition, continue the work 
they have started so splendidly along moder 


modes of thought.” 

Stating that the public unintentionally designs 
motor-vehicles, Mr. Stout explained that ever: 
ume casts a vote for 
that particular make and model, and it is throug! 
these votes that industry 


a customer buys a car he 
determines the publi 
preference. 
He believes 
automotive 


that the big problem tacing the 


industry is how to give the pas 
sengers additional room inside the car 
for more he declared, has caused the 
lic to buy trailers 

Touching on the housing situation, Mr. Stout 
pointed out that during the last 


nation has 


Desire 


space, pub 


years the 
houses behind in it 


May, 1937 


tow 


gotten 500,006 
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building program. Using normal methods of 
building, he said, we can never catch up; some 
production-type of house must be developed to 
fill this need. Continuing, he said, that more 
than 80 per cent of the houses east of the Mis- 
sissippi are unsuitable for modern tenancy. H« 
believes that the design of the house as we now 
know it must be changed to take full advantage 
of modern houschold appliances. 

After Section Chairman L. J. Grunder had 
closed the meeting, Mr. Stout’s Scarab car and 
folding-house trailer were 
attending. 


inspected by those 


Diesels Claimed Good 
On Short Haul Work 


@ Metropolitan 


Reports ot marked success in operating Diesel 
trucks for short haul work in city traffic startled 
Metropolitan Section members at their April 12 
meeting. Discussions following the paper “Diesel 
Engines in Motor Trucks” by B. B. Bachman, 
vice-president of the Autocar Co., Ardmore, Pa., 
and a past-president of the Society, disclosed 
that hundreds of Dicsel-powered trucks have 
proved successtul in heavy city trafic. In one 
case, reported by C. D. Cummins and R. B. 
Rogers, Cummins Engine Co., Columbus, Ind., 
a contractor found that five Diesel units did work 
which heretofore required six gasoline trucks 
of the same size, largely because of increased 
acceleration after changes in traffic lights and 
better ability to negotiate steep grades. Mr. 
Bachman brought his annual meeting paper 
(see p. 173 Transactions Section) up to date 
with additional operating data on one gasoline 
and two Diesel units. 

O. D. Treiber, chief engineer, Diesel division, 
Hercules Motors Corp., Canton, Ohio, reported 
that his company had increased Diesel engine 
output from nothing three years ago to a rate of 
500 shipped a month ago. Tooling for 50 units 
of one model a day has been completed. 

Discussion brought out that a large percentage 
of Diesel truck installations to date had been 
made in old vehicles where gasoline engines 
had been replaced. Several Autocar, Mack, and 
White models are engineered for Diesel engines, 
which arg. installed at the factory. 

Although, he said, first cost of Diesel power- 
plants, based on horsepower, is more than twice 
that of gasoline engines today, Mr. Treiber 
pointed out that savings in fuel costs made Diesel 
units far more economical in most transporta- 
tion operations. However, on a displacement 
basis the cost of the engines is more nearly equal. 
Several Diesel manufacturers reported doubled 
output this year as compared with last year, with 
bright prospects for the future. 

W. A. Parrish, chief engineer, Buda Co., 
Harvey, Ill., wrote that the economic desirability 
of the Diesel’s reduced maximum firing pressure 
to a point at which the shock load of torque on 
transmission and rear axle is comparable to that 
of the conventional gasoline engine has been 
established. 

In citing his company’s experience with an 
admittedly “rough’’ Diesel engine, J. F. Win- 
chester, manager of the automotive department, 
Standard Oil Co. of N. J., showed that it had 
failed to perform with anything like the success 
of gasoline engines. Not only was the engine 
replaced, but the new one is standing idle with 
a crank through the case. 

George A. Round, chairman of the Section’s 
Diesel activity, conducted the technical session 
following reports by J. A. Anglada, chairman of 
the Nominating Committee on nominees for the 
coming year, and Kenneth Campbell, on the 
work of the Membership Committee. C. Her- 
bert Baxley introduced Mr. Round. 
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Manly Medalist Reviews 
Airplane-Engine Progress 
@ Cleveland 


Over-weather flying will be made _ possible 
within the next few years by the variable-speed 
supercharger, the exhaust-turbo supercharger and 
supercharged cabins, said Raymond W. Young, 
assistant engineer, Wright Acronautical Corp., in 
speaking before 200 Clevelanders at the Section’s 
March 16 meeting. The supercharged cabins, 
he stated, will be maintained at comfortable air 
density and temperature by 
blower. 

SAE President Harry T. Woolson and _ the 
Society’s General Manager John A. C. Warner 
were the Section’s guests at this meeting. Mr. 
Woolson, in a short inspirational talk, stressed 
a more powertul membership, accelerated stand- 
ardization, intensified research, more vital tech- 
nical papers and broader engineering relations 
as the objectives of the Society. Mr. Warner gave 
a vivid picture of the Society as it is today and 
emphasized its value to its members and the 
industry. 

Mr. Young, who but a few days before had 
been awarded the Society’s Manly Memorial 
Medal for his paper before the 1936 Annual 
Meeting, “Air-Cooled Radial Aircraft-Engine 
Performance Possibilities,’ continued his talk by 
outlining the developments of air-transport 
powerplants during the last ten years. During 
this period, he said, engine manufacturers have 
had as their objectives to (a) increase overall per- 
formance of the powerplant, (b) investigate and 
test properties of fuels and oils, (c) conduct 
research on cooling-air flow and cowling prob- 
lems, and (d) coordinate powerplant installation 
with airplane manufacture to insure maximum 
performance of the engine-airplane combination. 

Powerplant performance, he noted, has been 
increased during this period by changes in com- 
pression ratio, volumetric efficiency (including 
also supercharger efficiency), and adequate cool- 
ing, with the result that specific output of 0.28 
hp. per cu. in. displacement in 1927 has been 
increased to 0.60 hp. in 1937. 

Mr. Young also illustrated strides made by 
airplane-engine manufacturers in fulfilling their 
other objectives. 


an engine-driven 


After a short discussion on Diesel engines in 
air service the speaker concluded with the ob- 
servation that perhaps just as long as the con- 
ventional Otto cycle continues to progress as 
much as it has in the past, just so much more 
difficult will be its displacement from the heavier- 
than-air field of aviation by a 
power unit. 


different basic 


Midgley Cites Past 
In Look at Future 
@ Washington 


Transmission of intelligence and transporta 
tion are the two outstanding accomplishments of 
our age, in the opinion of Thomas’ Midgley, Jr.. 
vice-president, Ethyl Gasoline Corp., who talked 
to over 100 members and guests of the Washing- 
ton Section at the Cosmos Club, April 16. 

Past President A. J. Scaife and Secretary and 
General Manager John A. C. Warner brought a 
word of greeting to the Section. Dr. H. C. Dick 
inson presided. 

Despite the importance of transportation, Mr. 
Midgley said, the only new form to appear in 
the last 20 years is the military armor-plated 
vehicle called the tank. The preceding 20 years 
saw development of the automobile and the air- 
plane. Asking the question, “Are we approach- 
ing the end of our mechanical age?”’ Mr. Midgley 
reviewed Spengler’s philosophic analysis of pre- 
vious ages, showed the rise and fall of various 


civilizations in the past and predicted corre 
sponding behavior for those which have run but 
a part of their course. 

We seem to be past the decline of religion and 
art developments, he said, and near the peak of 
the science curve. Misdirected and uncontrolled 
research, together with lack of coordination, he 
said, has a tendency to upset the economic stru 
ture and result in unpleasant consequences. 

Dr. L. J. Briggs, in discussion, that 
controlled research is necessary, but thinks that 
more and better coordinated research is neces 
sary, particularly in the field of basic research 
which he believes to be a national responsibility. 

Dr. George W. Lewis referred to the improve 


agreed 


ment in aviation in the last 20 years and ex 
pressed himself as more optimistic than Mr. 
Midgley about what may be expected in th 
future. C. B. Veal urged the need for som« 
human research to enable us to apply intel- 
ligently the fruits of material research. The 


physical has progressed beyond the mental side, 
he believes. 

John Geisse conhirmed Mr. Veal’s expression 
and mentioned the medical researches now going 
on to determine the bounds of 
ance. 

Dr. Dickinson emphasized the relation be- 
tween reasearch and economics, and stated his 


human endur 


belief that the cause of society reaching a stage 
where a few can produce enough for all — re- 
sulting in nothing for many to do-—presents a 
problem in the mental and psychological field 
to keep us busy for a 


long time 


Data on Storage-Battery 
Life-Test Stands Ready 


Just available are detailed drawings and a bil 
of materials for building the storage-battery-lite- 
test stand described, with general information on 
the test procedure in the recently published 1937 
SAE HANDBOOK. 
general 


These consist of five sheets of 
instruction, four sheets in the bill of 
materials and five drawings of general assemblics 
and wiring diagrams. These drawings suppk 
ment the data given on pp. 108-117 of the new 
Hanpspook. The price for a single set is $2 (sub- 
ject to change without notice) and orders will be 
filled by the Society on receipt of remittance. On 
orders of more than 25 sets reduced prices will 
be quoted. 


SAE Sponsors Session 
On ASME Meeting Program 


As co-sponsor ot a ge neral session on *“Man- 
wement Mass Production,” the SAE 1s 
participating in the semi-annual meeting of th 
American Society of Mechanical Engineers, De- 
troit, May 17-21. James H. Herron, ASMI 
president, will be chairman of this session, to be 
held May 19. SAE Past-President John H. Hunt 
vill be vice-chairman. 

The Decentralization of Industry” is the sub- 
ject of the first paper which will be presented b 
William H. Cameron of the Ford Co. He wil 
be followed by John W. Scoville, Chrysler Corp 
hiet | 


and 


statistician, who will speak on “Charting 
the Business Course.” 

SAE President Harry T. Woolson as chairman 
of the ASME Papers Committe: 
part in planning the 
meeting. Other SAI 
rangements are C. R. Alden who is chairman ot 
the Honorary Members Committee and Frank J 
Oliver who heads the Recording Meetings Com- 
mittee. 

Members of the Society scheduled to partic 
ipate in the program include: William S. Knud 
sen, Tracy V. Buckwalter, E. H. Piron, William 
L. Batt, Fred W. Cederleaf and C. R. Miller. 


has an activ 
technical program of th 
members engaged in a! 
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Progress of Diesel-Electric Trains Told 


By Henkle; Of Sleeper Buses by McCarroll 


@ Detroit 

The new light-weight high-speed trains with 
Diesel-electric propulsion can negotiate a 
curve at 100 m.p.h. with safety 
discomfort to passengers, according to Thomas 
H. Henkle, Western sales manager, Edward G. 
Budd Manufacturing Co., who spoke before the 
Detroit Section on March 30. The meeting, which 
was also addressed by McCarroll, vice- 
president, Sleeper Coaches, Inc., was originally 
scheduled for March 15, but was postponed when 
a sit-down strike occurred at the Statler Hotel. 

The Budd company has succeeded in building 
trains that will run faster than tracks and operat- 
ing conditions will often permit, Mr. Henkle 
stated. An important problem, he remarked, has 
been to efficiently stop these trains. Electrically) 
controlled air brakes have been devised with a 
governor that varies the air pressure, depending 
upon the speed of the train at the time the brakes 
are applied. In this connection, Mr. Henkle 
pointed out that while it requires 6000 ft. to stop 
a conventional steam train from 100 m.p.h., one 
of these light trains, with the new brake sys- 
tem, can be stopped in 3000 ft. When we con- 
sider, said Mr. Henkle, that all the energy re- 
quired to accelerate trains to this speed in about 
10 min. is dissipated in 40 sec., it is easy to 
believe that heat concentration is so intense that 
it causes shelling and thermal checks on the 
rims of the wheels. 

Mr. Henkle mentioned that his company now 
has under construction a total of 81 cars built 
along the lines of ‘‘Shotwelded”’ stainless-steel 
construction. In fact, the whole success of the 
project, according to Mr. Henkle, depended upon 
the development of a technique for welding 
stainless steel without precipitating the carbides 
and thereby destroying the rustless properties at 
the point of the spotweld. 

Mr. Henkle described two 10-car trains de- 
signed for service between Chicago and Denver 
which are powered by 3000-hp. Diesel locomo 
The leading unit has 
two goo-hp. Winton Diesels, each connected to 
a generator, and 
1200 hp. engine. 


1-ce v. 


and without 


George 


tives built in two units. 


the second unit contains on 
There are eight electric trac 
tion motors tor propulsion. 
1,200,000 lb. each, and he declared, they ar 
probably the fastest trains ever built. On the 
uphill run from Chicago to Denver they aver 
age 83.7 m.p.h., he stated. 

With this welded-stainless-steel construction, 
Mr. Henkle pointed out, the cars are built into 
a truss, the roof being the compression member 
and the floor or underframe the tension mem 
ber. The two are connected by box section posts 


These trains weigh 


and diagonals, most of which are tension mem 


bers and complete the truss. The outside sheet- 
ing, Mr. Henkle explained, is light-gage corru 
gated stainless steel and does not carry any load 

Summing up, Mr. Henkle listed the follow- 


ing advantages of this type of equipment: higher 


iverage speeds due to acceleration and 
deceleration: greater safety to passengers becaus« 


t reduced 


faster 


and the use of high 
steel; greater riding comfort through the use of 
resilient springs and hydraulic shock-absorbers: 
cleanliness: availability as far as 
ire concerned; reduced 


impact tensile 


greater repairs 
operating 
nd powerplant maintenance. 


During the Mr. Henkle re 
that the only changes made in the 


costs tor fue 
discussion, vealed 
road beds for 
the new high-speed trains have been slight in 
creases in the 
flanges 


elevations on curves. Rimmed 
are standard, he said, 
peration has not 


and high-speed 
been found dangerous even 
when passing through switches. The treads of 
the wheels are originally turned cylindrical, but 


wear back toward the 1:20 tapered tread which 


practice Wheel 
high-speed Service are 


railroad 
such 


is standard in 
bearings 


steam 
used in 
anti-friction types. 

lr. F. Brackett, Fisher Body Corp., offered crit 
ical Comment on attempts to use drum-typx 
brakes on high-speed trains even for auxiliary 
braking. Shoes acting on wheel rims, he said, 
serve to keep the wheel round, their grinding 
action preventing the formation of flat 
Experience with such brake drums has also pre- 
sented problems in heat dispersion, he added 

Mr. McCarroll introduced his paper by noting 
that sleeper buses are a recent innovation. It 
was only by 1928 that the first sleeping vehicle 
was produced, he added. The constructor, he 
said, was Charles Wrenn, of Los Angeles, who 
for years had been a lone experimenter in_ the 
held. Later Mr. Wrenn built more than a dozen 
others. In describing these buses and ones sub 
sequently built for his own company, Mr. Mc- 
Carroll pointed out that the limitations on design 
are quite explicit, as intercity buses today must 
not exceed 33 ft. in length, 96 in. in over-all 
width and 12 ft. in over-all height. In fact, he 
added, in most Eastern states, the height cannot 
exceed 11 ft. 


spots. 


Mr. Wrenn succeeded in crowding 20 individ- 
ual berths into his design, with an empty weight 
of nearly 
carrying 36 
chairs. 


20,000 lb. This compares with a bus 
passengers in individual reclining 
Through the use of Dowmetal, a mag- 
nesium alloy, Mr. McCarroll was able to 
duce a bus within the same dimensional 
tations weighing 11,500 lb. empty, but 
ing only 16 people in single berths. The 


pro- 
limi- 
carry- 
same 
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bus wall carry 32 comtortably seated 
serth-and-seat arrangement, said Mr. McCarroll, 
is modeled after the well-known Pullman. Pas 
longitudinally in eight compart 
ments in upper and lower berths. He explained 
that the problems of heating and ventilation has 
been taken care of through a system of ducts 
which carries the heated intake au 
upper end of the bus into each berth. 

For drive, Mr. McCarroll selected a Reo en- 
gine mounted longitudinally of the body at the 
rear. The transmission has been tied into the 
differential with drive to the rear wheels through 
slip-joint sliced axle shafts, he said, adding that 
each has two universal joints. A tubular dead 
axle, he continued, carries all the weight load 
and is a construction that provides a much lesser 
amount of unsprung weight. 

Mr. McCarroll explained that his company has 


not adopted a pure chassisless type of construc- 


peopl 


sengers slee p 


from. the 


tion, but utilizes an alloy frame 33 ft. long and 
weighing only 602 lb., compared with a stand 
ard steel frame weighing goo |b. 


Student Branch Elects 


Officers for New Term 
@ Ohio State 


Meeting on April g members of the Ohio 
State University elected officers to serve for the 
Spring quarter. Eugene E. McPherson, a senior, 
Hall as chairman. Roy J. Zook 
Virgil L. Iles 
Richard W. Sutton are, respectively, secretary 
The Ohio State Student Branch 
elects a new set of officers each quarter. 


succeeds C. A. 


is the new vice-chairman. and 
and treasurer. 


(News continued on following page) 


SAE Member Traces History of Locomotives 





While SAE Sections in Detroit and Kansas City were getting the latest in- 
formation on Diesel-Electric trains, the book, “Locomotive,” by SAE member 


Raymond Loewy was being published. 


It is a pictorial study of locomotive 


developments in various countries, with comments by the author. 
Mr. Loewy is pictured here with Pennsylvania Railroad’s streamlined engine 
which he designed in conjunction with the P.R.R. engineering department. 


May, 1937 
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Airport Visit Precedes Blind Landing Discussion 





Photo by F. M. Kirkpatrick and courtesy of International 


Air Landing Signal 
Systems Are Argued 
@ Indiana 

Capt. G. V. Holloman, Air Corps, Wright 
Field, opened the Indiana Section Blind Landing 
meeting with a concise description of the Army 
Signal Landing System with its two marker 
beacons mounted on two trucks placed at pre- 
determined and always uniform distances from 
the field. He outlined the technique of follow- 
ing the radio glide path established by these 
beacons and the other data upon which the pilot 
has to depend —his height, speed, etc., above 
the beacons when he starts his glide. This sys- 
tem, along with the Bureau of Air Commerce 
system, and the German Lorenz system are now 
installed at the Indianapolis Municipal Airport 
for at least two months study by the Bureau, the 
Army and the several airline companies which 
use the field. The Army, incidentally, is em- 
ploying in the tests a large amphibian with an 
experimental tricycle front landing wheel. 

Dr. I. R. Metcalf, Bureau of Air Commerce, 
showed that in many respects all of the systems 
are developments and refinements of the original 
Bureau of Standards’ system employing two 
marker beams and a more or less common form 
glide beam for the pilot to follow down from 
the outer beacon to the inner one, and then 
down to as nice a three point landing as he can 
figure out by watching a group of several in- 
struments and keeping a half dozen other things 
in mind at the same time. The common factor 
of all systems to date has been the radio vocal- 
izer that keeps the pilot informed by audible 
signals whether he is “on” or “off” the course. 
Many attempts have also been made to add 
visual signals to the vocalizer, but until recently 
this has not been done entirely satisfactorily. 
In the German built Lorenz system, however, 
(owned and controlled by the I. T. & T.) which 
is now set up for the first time in America 
there is a very good visual set of signals with 
a straight vertical marker in one instrument that 
is the. “on” the course signal and a similar 
marker that swings repeatedly to the right or 
left if the pilot is “off” in the opposite direction 
and needs to swing in the direction in which the 
marker needle keeps swinging. While the 
Lorenz system has been used quite generally in 
Europe and is employed on thirty fields, it needs 
some modification for American use. It is now 
getting these modifications at the hands of its 
own experts at the Indianapolis Airport. Hard 
surfaced, and consequently fairly narrow, run- 
ways are not common in Europe. Here all 
commercial pilots use them more frequently than 
not and at the Indianapolis port all runways are 
concrete. It was found that the Lorenz beam 
needs sharpening and narrowing for best use 
here. Otherwise the pilot might miss the con- 
crete. Our turf, of course, is not nearly as good 
as that found in many European fields. 

Dr. Metcalf also described a system upon 
which the Bureau of Air Commerce is working 
in which it is hoped to give the pilot all the 
safe flying information he needs, once he is in 
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This plane, 
equipped with 
the Lorenz 
blind - landing 
system, was in- 
spected by the 
Indiana Section 
before its April 
Meeting 


Tel. & Tel. Co. 


his landing glide, through one visual instrument 
which, by keeping three dots of light horizon- 
tally on the cross hair of the ‘instrument, will 
guide him down the path at the proper rate of 
descent with proper engine and airspeed, on an 
even keel. The three dots of light will give, 
when the system is finally complete, all the in- 
formation the pilot now obtains from at least 
seven or more instruments. 

How far instrument landing may go was 
brought out by Captain Holloman’s answers to 
two questions. Wilbur Shaw wanted to know 
why the radio landing beam glide path might 
not be made into a straight line instead of a 
sloping curve, and the plane kept on a straight 
power glide; and why, if that could be done, 
couldn’t we use automatic control for the whol 
thing. Captain Holloman differs with some in- 
strument landing experts because he believes 
that we shall ultimately do just that, and, onc« 
we reach the landing beam at the proper ap- 
proach height, turn the whole business over to 
the automatic pilot. All the technical experts 
here seem to be agreed that this is a place for 
utmost cooperation, the pooling of all knowledg« 
and the working out of some final system very 
much more simple than anything we now know 
in practice. As one of the men said before the 
meeting “We are way past any personal prid« 
of ownership or creation of any system or part 
of it. What we want is something that will do 
the trick simply, safely and with much more 
assurance and perfection than 
know.” 


anything we 


Bus Operator Talks on 


Preventive Maintenance 
@ Philadelphia 


Over a hundred members and guests attend- 
ing the April 14 meeting of the Philadelphia 
Section heard William J. Cumming, general 
superintendent of the Surface Transportation 
Corp., New York, give his ideas on “Preventive 
Maintenance as Applied to Automotive Engines, 
Transmissions, and Axles.” J. B. Franks, Jr.. 
White Motor Co., served as chairman of the 
meeting. 

Mr. Cumming pointed out that the preventive 
maintenance procedure in use by his company 
has been worked out over a period of years. In 
the first part of his paper, which was devoted to 
a description of engine inspection procedure. he 
commented, “severe operating conditions oblig« 
us to maintain extremely high engine revolutions 
and extended periods of low and intermediat 
gear work. This results in abnormally high 
wear factors in cylinder bores, rings, wrist pins 
and bushings, and main and 
bearings. 


connecting-rod 


“In fact, the condition becomes so serious with 
some engines that we would prefer to allot our 
engines for inspection on the basis of thousands 
of feet of piston travel, rather than on the basis 
of vehicle miles. Several attempts, however, to 
count engine revolutions have failed because of 
weak devices.” 

In the light of 


experience, Mr. Cumming 





mentioned that design 
resulted, stating, ““we much prefer timing gears 
to timing chains because of their inherently long 
life, and while they are perhaps more noisy at 
idling periods, when wear takes place, we fin 
the extended life lends itself admirable to all ou 
inspection periods. 

“We prefer double fan belts to single fa 
belts, but better still, fans, gear driven; wat 
pumps close coupled to the gear train with tul 
length bearings; generators of low cut in rat 
and ample capacity; distributor drives of th 
magneto replacement unit type and gear redu 
tion starters, 


some 


preferences hac 


“We favor specially prepared connecting-rod 
bearings and main-bearing which ar 
poured and not spun, with the tinning carctull 
spread in V threads to give added adhesion. 
In conclusion, Mr. Cumming pointed out that 
there is one item in all preventive maintenanc 
schemes that should be brought to the attention 
of the vehicle manufacturers — the need for sp« 
cial tools to service modern automotive equip 
ment, remarking, “we are quite sure all automo 
tive equipment operators will agree these tool 
are much more essential to the successful maint 
nance of the equipment than jacks, common too 
packs, extra rims and other 
included in specification lists.’ 


caps, 


materials usual 


Boosted Octane Numbers 


Seen Cutting Air Costs 
@ U. of Detroit 


Lack of definite terminology in rating fuel 
on the tso-octane-heptane scale was lamented b 
J. J. Frey, Ethyl Gasoline Corp., at a joint meet 
ing of the SAE University of Detroit Student 
Branch and the Aero Society on March 23. 

Confusion arises in obtaining a standard oc 
tane number for a given gasoline, Mr. Fre 
pointed out, different laboratories d 
not use a standard test. 

High octane fuels, according to Mr. Fi 
have been more than twice as effective in boost 
ing the power output of thx 
engine as have improvements in basic design 
As fuel goes higher up the octane scale, 
increase in octane number produces a tremen 
dous increase of power, Mr. Frey stated. A 1 


becaus¢ 


post-war aircralt 


a smal 


octane fuel will give as much as 4o per cent 
more power than a 100 octane fuel 
the “China Clipper” as 
mately $2000 revenue per tip could be obtaine 


Taking 
an example, approxi 


for an added investment of $200 in using 1 


Newest Test Engine 
at White Sulphur 


\ new single cylinder crankcase con 
struction for mounting 
craft engine cylinders, the 
stituting a prototype single-cylinder air 
craft powe rplant for use in testing fuels 
and lubricants, spark plugs, and so torth 
is scheduled to make its first appearan 


full-scale au 
whok« con 


at White Sulphur Springs during the 
Summer Meeting. 

This crankcase unit has been built b 
the Waukesha Motor Company in r 


sponse to the needs of several of th 
Society's research committees. It should 
result in making generally available for 
laboratory use an apparatus capable of 
operation at high speed and under con 
ditions of both high output and temper: 
ature simulating, in a 


test equipment, 


single-cylinde: 
conditions encountered 
in normal service operation of full-scal 


aircraft engines. 




















octane fuel instead of the present 87 octane fuel. 
Fuels in the 100 octane range will soon be here 
in large quantities, promised Mr. Frey. 

A. Copeland, Wayne Country Airways Traftx 
Control, explained the control of air trafhc at 
the Detroit city airport. The Airways Trafhc 
Control organization itself maintains no radio 
equipment, Mr. Copeland said, but does have 
telephone connection with Department of Com- 
merce radio stations. An itinerant pilot must 
submit a flight plan before starting from the 
Detroit airport and must follow his flight plan 
once it has been approved. He must obtain 
permission from the Airways Trafic Control 
before changing his altitude. 

The organization’s most difficult job, accord- 
ing to Mr. Copeland, is to get the confidence of 
the pilot. For that reason the Department of 
Commerce has appointed only experienced pilots 
to operate the Airways Trafhic Control stations. 


Human Nose Termed 
Original Air Filter 
@ No. California 


“Air filters in commercial use are patterned 
after the one which nature has provided for all 
of us; namely the hair and membranes within 
the nasal passage. Human filters, however, in 
corporate one thing not yet included in commer 
cial filters —an automatic warning device to in 
form us when servicing is needed.” 

With these remarks Prof. L. Boelter of the 
University of California, as chairman of the 
Northern California Section’s April 13 meeting 
introduced the topics to be discussed — air clean- 
ers and oil filters. Professor Boelter said that 
credit must also be given to nature for othe 
filters; the liver, spleen, marrow and lymph — all 
of which purify the blood stream. 

“Tractor Air Cleaner Performance in Dust 
Clouds,” was discussed by Prof. F. A. Brooks, 
associate agricultural engineer, University of 
California. 

Dust conditions, he said, vary from 0.001 
gm. of dust per mile of travel on paved high 
ways to conditions 4000 tumes as severe in con 
struction work where clouds of dust are present 
practically all the time. 

From contacts with vehicle operators Professoi 
Brooks found that from their viewpoint the air- 
cleaner service period should correspond to the 
working shift of the vehicle or its lubrication 
and crankcase drain schedule. When it doesn’t, 
he said, the air cleaner is apt to be neglected. 

He stated that with the usual oil-bath type of 
cleaner an undue accumulation of dust will pro- 
duce what he referred to as “dry holes” through 
which dirty air will pass without benefit ot 
cleaning. Another bad feature of neglect, he 
said, is that the cleaner will load up while the 
engine is idling and then, upon the opening ot 
the throttle, the vacuum which is built up will 
clean the filter at the expense of drawing the 
accumulated dust or dirty oil into the engine. 

Professor Brooks remarked that some years 
ago he felt that centrifugal types of cleaners wer 
of little value, but now he feels that they can be 
most beneficial under certain conditions; for ex- 
ample, as a pre-cleaner in a series with an oil 
bath cleaner. In such a set up, he said, a good 
centrifugal cleaner will remove up to 95 per cent 
ot the large dust particles and thus reduce the 
work of the oil-bath filter. This extends the 
servicing period, he added. 

C. A. Winslow, consulting engineer, discussed 
“Oil Filters,” the second subject on the program. 

The oil filter is effective only when properly 
serviced, Mr. Winslow stated, explaining that 
there is a limit to the contamination which it will 
hold and, since uncleaned oil is better than no 
oil, all filters are provided with bypasses that 
send the unfiltered oil through the engine when 
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the filter is clogged. Mr. Winslow deplored the 
use of small filters through which only a portion 
of the oil stream from the pump 1s circulated 
Obviously, he said, such a filter cannot be 
counted upon to remove all the particles which 
might reach and damage bearings. As a more 
effective type he spoke of the filter of full-flow 
design placed in series between the pump and 
the bearings and capable of handling the full oi/ 
flow from the pump. 

In concluding, Mr. Winslow described a filter 
designed primarily to make the servicing ope! 
ation as convenient and simple as possible and 
equipped with a device that would light a lamp 
or ring a bell to warn the driver when the filter 
is in need of attention. 

Among those discussing these two papers 
were G. L. Neely, C. F. Becker, H. F. Kley, 
R. H. Stalnaker, and E. C. Wood. 


After the meeting several exhibits were in 
spected which showed examples of engine parts 
hadly damaged because of lack of adequate 
filters. There were also demonstrations of a cen- 
trifugal air cleaner and an oil filter. 


Washington Asks SAE 
Light Specifications 


Rules and regulations on headlight 
equipment in the State of Washington 
“shall be reasonably in accordance with 
accepted lighting methods and the find 
ings and recommendations of the Society 
of Automotive Engineers and the Ilumi 
nating Engineering Society” according to 
a law which took effect April 1. 

Couched in general terms requiring 
“such distribution of light that it will 
reveal persons, vehicles and objects within 
a reasonable distance ahead .. .”, the 
law provides that specific rules and regu- 
lations shall be made by a state commis 
ston on equipment. “This places the 
State of Washington in a unique position 
as being able always to have up-to-date 
regulations for automotive lighting spect 
fications,” writes Chairman D. B. Rigg 
of the Commission on Equipment in a 
letter to the SAE asking for the latest 
specifications developed by the Soctety 
and the IES “so that we may adopt these 
specifications as rules and regulations for 
the Commission on Equipment.” 


Hear Papers on Hypoid 
Gears; Aircraft Parts 


@ Kansas City 


The Kansas City Section’s March 19 meeting 
included both a business and technical session. 
During the business portion of the program a 
nominating committee was elected and C. A. 
Shepard, chairman of the membership commit- 
tee, gave a brief talk on the benefits of the SAI 
and invited all non-members present to make 
application for membership. 

Chairman E. W. Pughe then introduced Claud 
Johnson, secretary and treasurer, Jesco Lubri- 
cants Co., who spoke on “Hypoid Gears in Ser- 


vice,” and Allen Smith, project engineer, Stear- 
man Aircraft Co., whose subject was “Modern- 
izing Moving Parts in Aircraft.”” Mr. Smith's 


paper was illustrated with slides. 

Among those taking a prominent part in the 
discussion were Ralph R. Matthews, Battenfeld 
Grease & Oil Corp.; C. W. McAllister, Sinclair 
Refining Co.; and W. W. Brown, W. W. Brown 
Machine Works. 


Cars Visioned 100 Ib. 
Lighter—Better—Cheaper 


“It is not beyond the realms of possibility & 


imagine each production automobile to be 10: 
lb. lighter, using the same materials, without in 
any way deteriorating it functionally—perhap: 
improving it,” SAE President Harry T. Woolson, 
executive engineer, Chrysler Corp., told the 
American Society for Testing Materials in Dx 
troit last month. 

“Think of this as applied to a 5,000,000-ca! 
year in terms of economies in manufacture, as 
well as subsequent operating economies during 
the life of the product,” he said. “It is toward 
such possibilities that future material develop- 
ment should lead the various fields of engi- 
neering.” 

Saying that weight reduction strongly in 
trigues the engineering mind, Mr. Woolson con- 
tinued: “An automotive fundamental is the at- 
tainment of desired strength and rigidity with 
minimum weight. This naturally is tempered 
with a wholesome regard for the commercia 
considerations of cost. Automotive engineer 
consider the presence of ‘lazy pounds,’ lowly 
stre ssed, as a sign ot poor cnginecring. 

“The younger generation,” Mr. Woolson con- 
cluded, “should be happy in the thought that 
so much has been left for them to accomplish in 
all lines of engineering. They should be encour 
aged by the fact ‘that nothing is done finally and 
right; that nothing is known positively and 
completely.’ f 


72% of Cars Fail 
Ist Portland Inspection 
@ Oregon 


Portland, Oregon, began compulsory inspe 
tion wo-k on Jan. 1, 1937. Approximate! 
50,000 cars were run through its new motor 
vehicle inspection station during January, Feb 
ruary and March. Of this number, only 14,0« 
passed the first me. 

These were outstanding among the facts ce 
veloped by Paul Anderson, chief inspector of th 
station, when he talked to the Oregon Section on 
April 9, substituting for SAE member J. Vern 
Savage, the station’s superintendent who had 
been called out of town. 

The meeting was held “on location” at th 
inspection station and was open only to mem 
bers and specially invited guests who witnessed 
an actual demonstration of the inspection routine. 
A new car was taken through one of the sta 
tion’s five lanes. After an inspector had checke« 
horn, windshield wiper, stop light and rear 
view mirror, the car was run over a wheel aligs 
ment machine and a brake tester. Finally light 
were checked by headlight testing equipment. 

Results of each test were marked on a regula 
tion inspection car. The car, although practi 
cally new, was rejected because of unequal brak 
ing pressure on the rear wheels. 

Defective lights are responsible for more r 
jections than any other single item thus far, M: 
Anderson told his listeners, 52 per cent of al 
rejections having been for this cause. Bad brak« 
have accounted for 25 per cent of Portland in 
spection station rejections, he said, poor whe: 
alignment for 10 per cent. A host of miscella 
neous troubles make up the remaining 13 per 
cent. During the month of March, 22,000 car 
were inspected, Mr. Anderson stated, but on! 
5260 (about 24 per cent) passed the first time 

A car which is rejected is given a week to be 
repaired and brought back for re-inspection 
This procedure is repeated as many times as 
necessary. A 50-cent fee is collected when the 
car finally passes. Every car in Portland must 
pass this test twice cach year. The public, ac 
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cording to Mr. Anderson, is very cooperative for 
the most part and is appreciative of the work 
being done by the inspection station. 


“Engineers Day” will be held on the campus 
of Oregon State College on May 15, Prof. Wil- 
liam Paul announces. Student prizes offered by 
the Oregon SAE Section will be awarded at that 
time, when a joint meeting of the Oregon Sec- 
tion and the American Society of Mechanical 
Engineers and the American Society of Metals 1s 
scheduled. 

Student contest papers will be presented at a 
meeting of the Oregon Section in Portland on 
May 14. 


Superchargers Topic 
Of SAE Club Meeting 


@ Denver 
Keeping up to date on supercharger develop- 
ments, the SAE Club of Denver at its March 26 
meeting heard its secretary, Joseph P. Ruth, give 
a short talk on the subject, which he augmented 
with excerpts from recent papers appearing in 
SAE Transactions. A supercharged Graham 
and also a Ford with a special supercharger 
attachment were on display. 
More than 75 members and their guests at- 
tended the meeting. Eugene L. Wagner was 
host. 


New Process Seeks 


Ideal Crankshaft 


@ Cleveland 

“We can now approach the ideal crankshaft, 
one with maximum ductility to withstand physi- 
cal abuse and with high bearing hardness to 
withstand wear and abrasion,” said W. E. Ben- 
ninghoff, Tocco Division, Ohio Crankshaft Co., 
in a paper read before the Cleveland Section’s 
April 12 meeting. 

This process is an application of high fre- 
quency induction heating to the work which it 
is desired to harden, and represents a most in- 
genious method of applying a hardened surface 
to any type of shaft. 

In attempting to obtain a hardened wearing 
surface on crankshafts, Mr. Benninghoff said, 
carburizing, nitriding, and many other methods 
have been tried. However, they have all had 
some defect. They were slow, expensive, dif- 
ficult to control, and often erratic in their re- 
sults. Also, there was often a high degree of 
distortion present. In the “Tocco” process, a 
high frequency current of 2000 cycles is passed 
through an inductor block surrounding the 
bearing to be hardened. This high frequency 
current produces eddy currents and _ hysteresis 
losses in the bearing surface, and causes heat 
to be generated in the surface of the steel itself. 
The inductor blocks remain cold. Due to thx 
inherent reaction of the-steel as its temperatur: 
rises, the heating effect decreases as the critical 
point is approached; consequently, continued 
application of power only causes the heat to be 
generated farther in toward the center of th 
shaft. 

With the application of high frequency cur- 
rent to the inductor block, the bearing surfac« 
is heated to the quenching temperature for a 
depth of approximately % in. in approximatel) 
5 sec., and is then immediately quenched by 
pressure spraying through orifices drilled through 
the inductor blocks, and into a jacket 
which is integral with the block. 

The structure, the speaker stated, is extremely 
fine grained martinsite in the hardened area, and 
even at 1000X the usual large needles associated 
with martinsite are absent. This results in ex- 
ceptional ductility throughout the hardened area. 
Also, due to the rapidity cf the heating cycle, 


Vol. 40, No. 5 


water 


S.A.E. JOURNAL 


surtace decarburization and grain growth do not 
occur. After hardening and drawing at a low 
temperature, the surface is finish ground. A 
hardness in the order of 58-62 Rockwell “C”, 
which is approximately 85 Brinell, 1s obtained, 
and this is maintained through about 80 pet 
cent of the depth of the hardened area. Ma- 
terial used is usually a modified SAE 1045 01 
1050 steel. 

The combination of control, split 
second heating cycles, and pressure quenching 
applied instantly at the end of the heating cycle 
produces a cohesion between the hardened area 
and the core which blends gradually into the 
core structure without any marked precipitation 
ot free ferrite either in or below the gradation 
zone. This condition prevents flaking or spall- 
ing in service, of the hardened area. 

This paper created a most interesting discus- 
sion which was augmented particularly by Otto 
M. Burkhardt, who acted as sponsor for the 
meeting. Its success was further assured by the 
fact that the host for the “Social Half Hour” 
preceding the meeting was the Spicer Manufac- 
turing Corp., which through its representative, 
Robert V. Hessler, afforded a most genial time 
for all. 


accurate 


Winners of the Cleveland Section Student 
Essay Contest this year are: First prize, John 
Burke, a sophomore at Case School of Applied 
Sctence, for his paper, “Rear Engine Passenger 
Cars”; second prize, H. R. Blasingham, a senioi 
at Case for his paper, “The Diesel Engine’; and 
third prize, M. A. Wood of the General Motor: 
Institute, Winton Branch, for his paper, “ Anod 
izing—Its Characteristics and Properties.” 





The next Cleveland Section meeting will be 
the Spring Outing. It will be held in early 
June at the Lake Forest Country Club. 

S. S. Melin is the designer of a clever and 
effective electric “silent salesman” board shou 
ing advantages of SAE membership. It was first 
displayed at the Cleveland Section meeting in 
March. 


]. D. Ceader. 


Roos-Taub Represent SAE 
At International Meeting 


Past-President D. G. Roos, Studebaker Corp., 
and Council Member Alex Taub were the So- 
ciety’s representatives at the International Con- 
gress of the International Association for Testing 
Materials which was held in London, England 
April 19-24. 

More than 200 papers were presented unde: 
the following group heads: metals, inorgank 
materials, organic materials, and subjects of gen 
eral importance. Authorities from 
different countries participated. 
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Austin Wolf Discusses 


Automatic Transmissions 

@ Milwaukee 
Vehicles,”’ was 

Austin M. Wolf, 
Milwaukee Sec- 


author gave a 


“Transmissions for Automotive 
the timely subject discussed by 
automotive consultant, before the 
tion at its April 2 meeting. The 
clear and concise summary of the developments 
taking place in the adoption of automatic o1 
semi-automatic transmissions to replace the pres- 
ent type. He used slides to picture mechanical, 
hydraulic, electrical and combination types of 
transmissions now available, and discussed each. 

Oscar H. Banker, designer of the Banker Auto- 
matic Transmission, now used in certain metro- 
politan buses, took a prominent part in the dis 
cussion following Mr. Wolf's paper. 


Mr. Melin has been an active worker 
under Section membership committee chairman, 


Students Have Display 
In Engineering Exhibit 
@ U. of Alabama 


The Baron Shiba pictures showing 
the flow of air about airfoils and other interest- 
ing studies of high-speed photography 
presented before the University of Alabama Stu- 
dent Branch at its February meeting. 
Lunde of the University’s aeronautical depart- 
ment explained the films described the 
method of taking them. 

In March the Branch participated in an en- 
gineering exhibit at the University. Their display 
included a cut-a-way engine driven by a small 
electric motor, a set of reduction gears, a trans- 
mission, a steering mechanism and a midget 
automobile; all products of the University’s 
machine shop. 


moving 
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and 
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years with a manufacturer of electrical ma- 
chinery he had his first contact with the 
automotive industry when he joined the 
Munson Co., of Laporte, Ind., which was 
developing a combination gasoline-electric 
automobile. He then went with Western 
Electric for a few years before going to 
Europe, visiting Germany, Belgium and 
France, as well as covering the Paris 
W orld’s Fair of 1900 as editorial represen- 
tative for “Electrical World” and “Horse- 
less Age.” Returning to the United States 
he joined the editorial staff of “Horseless 
Age” (now “Automotive Industries”) for 
which publication he still writes as en- 
gineering editor. Mr. Heldt is author of 
numerous widely used automotive engi- 
neering text books, many of which have 
been translated into several languages. He 
joined the SAE in 1908. 


@ L.C. McCarty, Jr., has been project 
engineer on large flying boats for the 
Glenn L. Martin Co. since 1932, and was 
responsible, in this capacity, for the “China 
Clipper” and her two sister ships. He 
took part in some of the “China Clipper’s” 
pioneering flights across the Pacific. Be- 
fore joining Martin he was vice-president 
in charge of engineering and manufactur- 
ing with the Miami Aircraft Corp., build- 
ers of five-passenger flying boats. A trans- 
port pilot licensed on the largest flying 
boats, he was captain during the factory 
trials of the second Martin trans-Pacific 
Clipper. He was educated at Yale and re- 
ceived his first flying training with the Air 
Corps Reserves in 1924. 


@ J. Carlton Ward, Jr.. was works 
manager for the Pratt & Whitney division 
of the Niles-Bement-Pond Co., back in 1925 
when the first Pratt & Whitney aircraft 
engine was built. He left to become vice- 
president of the Hartford Machine Screw 
Co., and while there developed a division 
to make small precision airplane-engine 
parts. This was followed by five years with 
the General Cable Corp., in charge of all 
manufacturing. He returned to Hartford 
in 1935 as assistant to D. L. Brown, presi- 
dent of United Aircraft Corp. and later 


was made assistant general manager of 
Pratt & Whitney Aircraft, division of 
United Aircraft. He is an alumnus of 
Cornell. 
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These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Mar. 10, 1937, and 
Apr. 10, 1937. 

The various grades of member- 


ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 


(SM) Service Member; (FM) For- 
eign Member. 


ALLEN, Evererr Warr (M) coach engineer, 
Yellow Truck & Coach Mfg. Co., Pontiac, Mich.; 
(mail) 931 Ridgedale, Birmingham, Mich. 

ANDERSON, Mites H. (J) mechanical salesman, 
Anderson Auto Service, 2050 Webster St., Oak- 
land, Calif 

Bean, WittiaM H. (A) testing engineer, Sur- 
face Transportation Corp., 2050 Webster Ave., 


New York City; (mail) 1 Garrett Place, Bronx- 
ville, N. Y. 
BEAVER, Kart (J) research engineer, Ethyl 


Gasoline Corp., Engrg. Lab., 
kee Ave., Detroit, Mich. 
Beit, Stantey (F M) Acronautical Corp. of 


723 East Milwau- 


Great Britain, Ltd., Walton Works, Peterbor- 
ough, England 
Cartson, Wirtiam H. (A) sales representa- 


tive, Twin Coach Co., 2519 Graybar Bldg., 420 
Lexington Ave., New York City. 

Crarkson, Racpu R. (A) Detroit representa- 
tive, Latex Fiber Industries, Inc., Beaver Falls, 
N. Y.: (mail) 6600 East Jefferson Ave., Detroit, 
Mich. 

Coveney, Ricuarp J. (M) automotive 
neer, Ethyl Gasoline Corp., 20 
Boston, Mass. 

DANNEGGER, Cart (F M) director, Establisse- 
ments Max. Thiriom, Societe Anonyme, 251/253 
Chaussee de Vieurgat, Brussels, Belgium; (mail) 
\venue Louis, Lepoutre 11. 

Davies, CLARENCE E. (M) secretary, American 
Society of Mechanical Engineers, 29 West 
St., New York City; (mail) 42 West goth St. 

DENTAN, JEAN (F M) engineer, general man- 


engi- 
Providence St., 


39th 


wement, Air France, 2 rue Marbeuf, Paris &*, 
France 
EGGLrston, Herspert L. (M) manager, gas 


ind refining departments, Gilmore Oil Co., 2423 
Kast 28th St., Los Angeles, Calif.; (mail) 1017 
Cumberland Rd., Glendale, Calif. 

Gickeson, Nosre D. (A) 
Hudson-Brace Motor Co., 
Kansas City, Mo.; 

HiLLina, 


service manager, 
Grand Ave 
(mail) 6214 East 16th St. 
James H. (A) supervisor, truck 
transportation, General Electric Co., Incandes 

nt Lamp Dept., Nela Park, Cleveland, Ohio. 

Hott, GLen (A) vice-president, 
harge of sales, Perfex Radiator Co., 415 West 
Oklahoma Place, Milwaukee, Wis.; 
North Hollywood Ave. 

Hort, Yasuo (M) 


2629 


GROVER 
(mail) 5261 
enginece! 


, testing aeronauti 


cal engines, Mitsubishi Jukogyo Kaisha, Ltd 
Ohemachi, Minami-ku, Nagoya City, Japan 
mail) Mitsubishi Shoji Kaisha, Ltd., 120 Broad 
. New York City. 
Jorpan, Avcberr P. (A) service manager, 
\utocar Sales & Service Co., 226 Whalley Ave 


New Haven, Conn. 

Kerr, A. B. (M) publisher, Motor Truck & 
kquipment, 30 Duncan St., Toronto, Ontario, 
Canada. 


LAMPERT, ALBERT (F M) 
technical representative, Socict 
Saurer, Arbon, Switzerland. 

LeMay, JosEPpH ARTHUR (A) comptroller of 
equipment and road signals, Quebec Provincial 


special engineer, 
Anonyme Ad. 


ers Qualified 


Government, Department of Roads, Parliament 
sIldys., Quebec City, Quebec, Canada. 
LuNpE, Ratpuo N. (A) assistant protessor, 


agricultural engineering, Oregon State College, 
Corvallis, Ore.; (mail) 141 North 27th St. 

Lyman, K. E. (M) technical assistant to presi- 
dent, Borg-Warner Corp., 310 South Michigan 
Ave., Chicago, Ill. 

McCoy, JoHn T. (M) general supervisor, re- 
search and development department, Tide Water 
Associated Oil Co., East 22nd St., Bayonne, N. J. 

McKInLey, Herman T. (A) service super- 
visor, General Motors Truck & Coach, Inc., 103 
North Beacon St., Boston, Mass.; (mail) 70 
Chaffee Ave., Waltham, Mass. 

McNERNEY, JosePpH F. (A) service manager, 
Boro-Motors-Pontiac Dealer, 815 East New York 
Ave., Brooklyn, N. Y.; (mail) 114-20 — 131st St., 
South Ozone Park, L. 1., N. Y. 

Noon, JosepH E. (A) service manager and 
purchasing, Commonwealth Chevrolet Co., 1065 
Commonwealth Ave., Boston, Mass. 

Norrit, Ropert Cuas. (J) draftsman, Ken- 
worth Motor Truck Corp., Seattle, Wash.; 
(mail) 5107 Phinney Ave. 

Porter, Haron R. (J) junior engineer, Stand- 
ard Oil Co. of Calif., Richmond, Calif.; (mail) 
211 Yale Ave., Berkeley, Calif. 

Ray, JoHN Cxiirrorp (M) assistant superin- 
tendent, maintenance, Eastern Air Lines, 36th 
St. Airport, Miami, Fla.; (mail) 915 Ferdinand 
St., Coral Gables, Fla. 

Raynor, ALLEN GeorGe (A) service superin- 
tendent, Sterrett Operating Service, Inc., 600 
Seuth Caroline St., Baltimore, Md. 

Ricarpo, Eric ALEXANDER (A) Thomas Cook 
& Sons, Ltd., Hornby Road, Bombay, India. 

RoenscH, Max Moss (M) experimental engi- 
neer, Chrysler Corp., Detroit, Mich.; (mail) 
1205 Eaton Road, Birmingham, Mich. 

RONAN, JoHN T. (J) research engineer, Shell 
Oil Co., Martinez, Calit.; (mail) 1935 Pacheco 
Blvd 

Roru, Apam Grorcrt (M) design and produc- 


tion engineer, Air Associates, Inc., 


Rey & 2 

Rorn, WiLLt1AM Harrison (M) service repre- 
sentative, General Motors Sales Corp., Oldsmo- 
bile Div., Philadelphia, Pa.; (mail) 236 Wabash 
Ave., Lansdowne, Pa. 

ScHOOLEY, Racpnu E. (J) mechanical engineer, 
American LaFrance & Foamite Corp., 30% 
Spaulding St., Elmira, N. Y. 

SHORTER, Leo JosepH (F M) chief engineer, 
Singer Motors, Ltd., Canterbury St., Coventry, 
England; (mail) 9 West Ave., Stoke Park. 

SmitH, Carson W. (A) president, Consolli- 
dated Coal & Coke Co., 421 Empire Bldg., Den- 
ver, Colo. 

Smoots, JoHn P. (M) development engineer, 
Standard Oil Co., Midland Bldg., Cleveland, 
Ohio. 

Snyper, RayMonp R. (M) chief experimental 
and development engineer, Pierce-Arrow Motor 
Corp., 1695 Elmwood Ave., Buffalo, N. Y. 

Tempest, Cxyrrrorp Morey (A) technical 
advisor and service manager, Westcott, Hazells 
Service Center, “The Arches,” York St. North, 
Sydney, Australia. 

TwIninc, FREDERICK WoLverTon (A) man- 
ager, technician, charge of motor laboratory, 
Twining Laboratories, P. O. Box 1320, Fresno, 
Calif. 

Van Horn, E. C. (A) supervisor, Motor Ve- 
hicle Testing Station, 625 Boren Ave., North, 
Seattle, Wash. 

Vokes, Ceci. Gorpon (M) managing direc- 
tor, Vokes, Ltd., 95-105 Lower Richmond Road, 
Putney, S. W. 15, London, England. 

WESTEFELDT, (M) Hudson 
Car Co., 12601 Jefferson Ave., 
Mich. 

WHITEHEAD, DonaLp E. (A) traveling repre- 
sentative, Lubri-Zol Corp., Box 3057, Euclid 
Station, Cleveland, Ohio; (mail) 1755 Chapman 
Ave., East Cleveland, Ohio. 

Wuitinc, Justin R. (A) time study engineer, 
DeVilbiss Mfg. Co., Toledo, Ohio; (mail) 1416 
Shenandoah Road. 

YeERZLEY, Fevix L. (J) physicist, E. I. Du Pont 
De Nemours & Co., Wilmington, Del.; (mail) 
Box 525. 


Garden City, 


Motor 
Detroit, 


GEORGE 
East 


Applications Received 


The applications for membership 
received between Mar. 15, 1937, and 
Apr. 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


BarmMer, Ricnwarp C., draftsman, Yellow 
Truck & Coach Mfg. Co., Pontiac, Mich. 
Biank, H. E., Jr., assistant editor, Chilton 


Co., Philadelphia, Pa. 


BorGER, JoHN Goprrey, JR., engineer, Pan 
American Airways Co., Alameda, Calif. 
Bourqur, A. V., secretary-treasurer, Western 


Petroleum Refiners Assn., Tulsa, Okla. 
BRANSTETTER, Ovip MILTon, Diesel Fuel Rep 
resentative, Socony-Vacuum Oil Co., Detroit, 
Mich. 
3nuCE, James G., technical editor, The Mac 
Lean Publishing Co., Ltd., Toronto, Ont., 
Canada. 
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Burns, Wacrer E., president, W. E. Burns, 
Dan Burns, Portland, Oregon. 

3uRGIE, F. W., chief engineer, Dochler Die 
Casting Co., Toledo, O. 

Byers, Ropert Davin, air engineer, London 
Flying Club, London, Ont., Canada. 

CopELAND, Fioyp B., Detroit representative, 
Dochler Die Casting Co., Toledo, O. 

CorNWELL, Burr IRWIN, garage superinten- 
dent, Hall Baking Co., Somerville, Mass. 

CourTNEY, JosepH F., president, Underwriters 
Safety Device Corp., Chicago, III. 


CRANE, WALTER Jackson, Portland Gas & 
Coke Co., Seattle, Wash. 

CumMINGs, EMERSON Leroy, Captain, Ord- 
nance Department, U. S. Army, Washington, 
D. C, 

Davis, Bernarp, 6 Franklin Gardens, Rox- 
bury, Mass. 

Davis, Roy H., president, Canadian Atla 


Steels Ltd., Welland, Ont., Canada. 

Duncan, TuRNER A., special assignment engi- 
neer, General Motors Truck & Coach Co., De 
troit, Mich. 

Erickson, R. O., manager, lubricating and in- 
dustrial department, Shell Petroleum Corp., De- 
troit, Mich. 

FaLLon, Francis X., Diesel electrical appren- 

(Continued on following page) 
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tice, New York, New Haven & Hartford R. R. 
Co., Boston, Mass. 

Ferriz, JamMEs ANDREW, wholesale salesman, 
Shell Oil Co., Los Angeles, Calif. 

Fo.ttz, Warren D., representative, Bendix 
Westinghouse Automotive Air Brake Co., Pitts- 
burgh, Pa. 

Fortney, WALTER S., power prover super- 
visor, Cities Service Co., Fort Worth, Texas. 

Frienp, P. E., chief engineer, Wilkening Mfg. 
Co., Philadelphia, Pa. 

Hacer, Freperick E., treasurer, Mt. Leba- 
non Garage Co., Mt. Lebanon, Pa. 

Harris, WititiaM H., Jr., engineer, Micro- 
matic Hone Corp., Detroit, Mich. 

Heturinc, CuHarces Haro.p, automotive stock 
clerk, E. A. Wildermuth, Brooklyn, N. Y. 

Hem, Lawrence WILLIAM, tutor, mechanical 
engineering, School of Technology, College of 
the City of New York, New York City. 

Hoener, S. T., research and foreman, Inter- 
national Harvester Co., Chicago, III. 

Hottos, Diet. Inc. ZsicGMonp, designer, Vi- 
enna, Austria. 

Hunt, Davip E_prince, 66 Chickatabot Road, 
Quincy, Mass. 

Jounson, Russe_tt Haroip, engine design, 
Yellow Truck & Coach Mfg. Co., Pontiac, Mich. 

Kane, L. H., garage superintendent, Willett 
Co., Chicago, Il. 

KELLER, Grorce C., sales engineer, Cities 
Service Oil Co., New York City. 
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Ketter, Georce H., research assistant, The 
Pennsylvania State College, State College, Pa. 

Kipp, Rosert StorMont, draftsman, Ranger 
Engineering Corp., Farmingdale, L. I., N. Y. 

Kropr, Emi. Aucust Apam, Dipl. Ing., Avi- 
ation manager, Deutsch-Amerikanische Petro- 
leum Gesellschaft, Hamburg, Germany. 

Kuune, Pau K., supervisor, Gulf Oil Corp., 
Philadelphia, Pa. 

LanaGan, W. P., president, Lanagan & Hoke, 
Inc., Philadelphia, Pa. 

Leatuers, L. A., 240 Madison Ave., 
ville, Pa. 

Lovett, WHEELER G., assistant head, fuel de- 
partment, Research Laboratories, General Motors 
Corp., Detroit, Mich. 

LuxMoorE, EMERSON JOHN, assistant project 
engineer, on passenger car bodies, Chevrolet 
Motor Co., Detroit, Mich. 

MacKecuniz, THomas Hucn, motor vehicle 
superintendent, Southern California Telephone 
Co., Los Angeles, Calif. 

MareETTE, RALPH Tuomas, in charge mechani- 
cal testing, Cleveland Industrial Research, Inc., 
Cleveland, O. 

McBrien, R. L., engineer, United Air Lines 
Transport Corp., Chicago, IIl. 

McDona.p, Joun B., service 
White Motor Co., Chicago, III. 

McLeop, Mitton KENNETH, assistant, Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. 


Bre 0k- 


manager, The 


Nakry, JOHN S., assistant to president 
aldson Co., Inc., St. Paul, Minn. 

OsTERMAN, Frep, president, Nelson Ch 
Co., Chicago, Ill. 

Powers, Epwarp F., technical supervisor, N 
tional Carbon Co., Inc., New York City 
RANDOLPH, JoHN W., agricultural 
Bureau of Agricultural Engineering, USDA, Au 

burn, Alabama. 

SINGER, Frank N., superintendent of trai 
portation, Adolf Gobel, Inc., Brooklyn, N. ¥ 

Sxowso, ELMER, salesman, The Dole Valve 
Co., Chicago, Il. 
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fineria di Trieste S. Sabbo, Italy. 

Stein, Louis H., factory superintendent, Actna 
Ball Bearing Mfg. Co., Chicago, III. 

SzyYMANow!ITz, RayMonD, technical director 
Acheson Colloids Corp., New York City 

THomMson, WaLiace Georce, salesman, Sai 
vas Electrical Co., Brooklyn, N. Y. 

WERDER, JOHN FREDERICK, vice-president and 
chief engineer, The Zip Abrasive Co., Cleve 
land, O. 

WHEILDON, WILLIAM MaAxwe Lt, Jr., Framing 
ham, Mass. 

Wires, Howarp M., research engineer, Wau 
kesha Motor Co., Waukesha, Wis. 

Wirick, Carey G., national sales, Diamond ‘] 
Motor Car Co., Chicago, III. 

Wo trson, Mitton A., sales manager, Ma 
mont Automotive , Chicago, I} 
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SAE Comcng EVENTS 


Baltimore—May 13 


Longfellow Hotel; dinner 6:30 P.M. Brakes - 
S. Johnson, Jr., chief engineer, Bendix-Westing- 
house Automotive Air Brake Co. 


Buffalo—No Meeting 


Canadian—May 14 


Regional Meeting Genosha Hotel, Oshawa; 
dinner 7:00 P.M. Speakers — Harry J. Carmichael, 
vice-president and general manager, General 
Motors of Canada, Ltd., and Maurice Olley, 
engineer, special problems, General Motors Corp. 


Chicago—April 30 

Hangar of the 108th Observation Squadron, 
33rd Division, 6048 S. Cicero Ave., Chicago, 
Ill.; dinner 6:30 P.M. Newest Developments in 
Aeronautics — William Littlewood, vice-president 
of engineering, American Airlines, and Major 
Chester L. Fordney, Commanding Officer, Cen- 
tral Reserve Area, U. S. Marines. There will also 
be an inspection trip of the Chicago Municipal 
Airport, the American Airlines, and the military 
aviation exhibit. 


Cleveland—No Meeting 
Dayton—May 20 


The Dayton Section will be the guests of the 
Indiana Section at its Annual 500-Mile Race 
Meet and dinner, at the Athenaeum, Indianap- 
olis, Ind. 


Detroit——-May 25 


Hotel Statler; dinner 6:30 P.M. Scraps from 
an Economy Scrapbook — W. S. James, chief en- 
gineer, and S. W. Sparrow, research engineer, of 
the Studebaker Corp. This will be a 
meeting, for members only. 


cle sed 


Kansas City—No Meeting 
Vol. 40, No. 5 


Summer Meeting 
May 4-9 
The Greenbrier 
White Sulphur Springs. W. Va. 


Fuels and Lubricants 
Regional Meeting 
Sept. 30 & Oct. 1 
Tulsa, Okla. 


National Aircraft Production 
Meeting 
Oct. 7-9 
Ambassador Hotel 


Los Angeles, Calif. 


Annual Dinner 
Oct. 28 
Commodore Hotel 
New York 
National Production Meeting 
Dec. 8-10 
Flint, Mich. 


Milwaukee—May 7 

Wisconsin Club; dinner 6:30 P.M 
Night, at which the film “Flying the Lindberg 
Trail” will be shown. 


New England—May 11 * 

Walker Memorial, M. I. T., Cambridge, Ma 
dinner 6:30 P.M. C. M. Belinn, superintendent 
of engineering, National Airways, Inc., 
the speaker of the evening. 


No. California—May 11 
Hotel Bellvue, San Francisco: dinnet 
P.M. Subject — Parts cleaners, valves, ete 


Northwest—May 28 


Fort Lawton, Seattle, Wash Field da 
new car demonstration —safe driving cont 
with all current models availabl 
Oregon—May 14 

Imperial Hotel, Portland: 


dinner 6:30 P.M 
Review of all entered in the Studer 


Award Contest. 


Philadelphia—May 12 


papers 


Engineers Club; dinner 6:30 P.M. Ten Year 
Progress in Airplane Powerplants-R. W 
Young, technical director, Foreign License D 
vision, Wright Aeronautical Corp 
Pittsburgh—May 25 

Webster Hall Hotel; dinner 6:30 P.M 
ventive Maintenance —O. M. Brede, directo: 


service, General Motors Truck & Coach Division 
Yellow Truck & Coach Mfg. Co 


So. California—May 22 


Jonathan Club, Los Angeles: dinn 


St. Louis—May 13 


Jefferson Hotel: dinner 6:30 P.M 


Washington—No Meeting 























What 


Foreign Teehnieal 


Writers Are Saying 


VERY month the SAE Research Department will cover every im- 
portant foreign automotive technical publication and prepare these 
brief, crisp summaries of all articles which have something new or 
vital to give to automotive engineers outside the country in which they 


were published. 


Scanning of these columns each month will keep you up to date on 
everything of automotive engineering importance published outside 


the United States. 
domestic developments. 


AIRCRAFT 


Longitudinal Stability 


By J. H. Crowe. Published in <Arrcraft En- 
gineering, March, 1937, p. 59. | A-1]} 


stability has undergone 
no important modification since the publication 
of Professor G. H. Bryan’s book on Stability in 
{viation in 1911, and the stability equations 
derived therein serve today with the difference 
that axes and symbols have now been standard- 
ized and with the additional refinement of a 
non-dimensional form of the stability equation 
introduced by H. Glauert. Due to the vastly 
increased knowledge of aerodynamic characteris- 
tics, however, the stability derivatives are more 
readily assessable in any particular design case, 
the author points out. The method proposed by 
the author for dealing with different plan forms 
is expected to show the effects of differently 
tapered high and low wing monoplanes, in- 
dicating which terms are of first importance and 
which can be neglected. 


I'he basic theory of 


Aerodynamic and Structural Features of 
Tapered Wings 


3y G. V. Lachmann. Published in The Journal 
»f The Royal Aeronautical Soctety, March, 1937, 
p. 162 | A-1] 

Dr. Lachmann, while acknowledging that 
research on this subject is still incomplete, points 
out that since there are still quite a variety of 
views held by various designers on certain sub- 
cts connected with tapered wings, his paper 
presenting the design policy which he has fol- 
lowed may challenge other views and result in 
productive discussion. 


Probleme des Hubschraubers 


By H. G. Kiissner. Published in Laftfahrt 
Forschung, Jan. 20, 1937, p. 1. | A-1| 
To bring about further improvement and 


development in such aircraft as the autogiro, 
the author contends, problems peculiar to heli 
copter design and operation should be as in- 
tensively studied theoretically and experimental] 
as have been those of the kite type of aircraft 

His contribution is the 


present theoretical 


Other pages of the SAE Journal tell you about 


discussion of the lift, flight characteristics, stabil- 
ity and driving gear of helicopters. 

His conclusion is that the screw propeller, as 
used on helicopters, can develop meritorious 
performance characteristics, which, although dif- 
ficult to determine theoretically, are 
strated in practice. 


demon- 


Le Groupe Motopropulseur Moderne 


By Michel 
Vinistere de 


Published in Revue du 


December, 


Précoul. 


l’ Avr, 


1936, p. 1517. 
[| A-1] 
The present state of supercharger develop- 


the maintenance of inlet 
manifold pressures satisfactory for stratospheric 
flight, at altitudes of from 45,000 to 55,000 ft., 
according to the theoretic analysis here presented. 
[he use of directly-driven centrifugal compres- 
sors, with three or four gear ratios, is suggested 
as the solution for the immediate present. A 
second advantage urged for superchargers which 
can be thrown out of gear is that they permit 
take-off at full power. 

However, the although 
more delicate, should not be discarded without 
further investigation. If the performance pr« 
dicted by Rateau can be attained, the turbo- 
compressor would offer an extremely satisfactory 
solution of the problem. The Roots-type super- 
charger appears from this analysis to be less apt 


ment makes possible 


turbo-compressors, 


The letters and numbers in 
brackets following the titles classify 
the articles into the following divi- 
sions and subdivisions: Divisions— 
A, Aircraft; B, Body; C, Chassis 
Parts; D, Education; E, Engines; 
F, Highways; G, Material; H, Mis- 
cellaneous; I, Motorboat; J, Motor- 


coach; K, Motor-Truck; L, Pas- 
senger Car; M, Tractor. Subdivi- 


sions—1, Design and Research; 2, 
Maintenance and Service; 3, Mis- 
cellaneous; 4, Operation; 5, Pro- 
duction; 6, Sales. 
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to be used in the near future, especially for high- 
power engines. 

Even if superchargers have been so far de- 
veloped*as to enable them to maintain pressure 
in the inlet manifold, other problems must be 
solved before high-altitude flying can be success- 


fully achieved. 


cooling, 


Among those mentioned are 
lubrication, ignition, variable-pitch 
propellers, and the securing of engine air supply. 

The addition of combustion accelerators, such 
as amyl or ethyl nitrate, to aviation Diesel fuels 
is an expedient adopted recently to facilitate 
smooth combustion and avoid ignition lag. Re- 
cent trends noted in Diesel aircraft engines are 
decrease in weight through the use of special 
steels and light alloys, the use of supercharging, 
the increasing popularity of the in-line water- 
cooled type and the two-stroke cycle, and in- 
creasing power output. Of the 20 aircraft 
Diesels whose design and performance character- 
istics are tabulated, the Junkers is thought to 
have reached the highest state of development 

This article, treating of supercharging and 
Diesel engines for aircraft, is intended to supple- 
ment previous papers and to complete a review 
of modern aircraft powerplants. 


Untersuchung eines Windkanals 


By S. Hoerner. Published in 
Forschung, Jan. 20, 1937; p. 36. 


Luftfahrt 
[A-1] 
During the installation of the wind tunnel in 
the aerodynamic laboratory of the engineering 
college at Braunschweig, a number of investiga- 
tions were carried out and design changes made, 
and these are here reported. The power require 
ment was determined, and a means of reducing 
it installed. Investigations with the adjustable 
deflectors showed that the deflector angle af- 
fected the velocity distribution in the return 
duct and in the jet, but that its influence on the 
power requirement was small. The character 
of velocity distribution is reported and turbulence 
is said to be slight as compared with other 
tunnels. 

The effect on the air jet of its passage through 
the free space is described. The loss in air 
force during this time is said to be about 10 per 
cent, and to constitute 17 per cent of the tun- 
nel’s total aerodynamic loss. Venting the return 
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duct is said to have overcome the difficulties of regard to maximum lift the classes of airplane than 100 hp., single-engine touring airplanes of 
oscillating air currents and back pressure. The assume the following order: transport, touring, less than 100 hp., racing, pursuit and transport 


effect of variously shaped entrances of the return racing. Modern transport airplanes all have airplanes, and airplanes which are either large 
duct are reported and the type finally selected comparable aerodynamic characteristics; evi- touring or small transport craft. 
is described. dently the widespread adoption of the twin- 
engine biplane has stabilized progress. Trains d’Atterrissage Modernes 

Sur PAppréciation des Qualités Aérody- _ These conclusions are drawn by the author ACM. sold ublished ir 
namiques des Avions in the course of his article surveying the aero- By Georges Goldman. Published in 

i " : : a dynamic characteristics of modern aircraft. The ”9#¢ Acronautique, 4th quarter, 1936 306. 
_ By Michel Précoul. Published in L Aeronau- first part of the article is taken up by the \-1 
tique, December, 1936, L’Aérotechnique section, presentation of a method for calculating the What influence has increased speed, the goa 
Pp. 345- [A-1] three principal aerodynamic characteristics of of current airplane development, had upon land 


Current pursuit and racing airplanes achieve an airplane, fineness ratio, lift and drag. Curves ing-gears? The author answers this question 
their high performance through relatively low and graphs are presented as part of the method, by setting forth the demands made on landing 
weight in proportion to engine power; on the and three coefficients are proposed for the quick gear performance by high speeds and the general 
other hand, transport planes attain the same _ evaluation of the three characteristics. Only design principles that have been applied in meet- 
goal because of great aerodynamic efficiency. the specifications easily obtainable for all air- ing these demands, and by describing specific 
Comparison of drag coefficients also shows the planes are needed as a basis for the calculation. landing gear designs exhibited at the 15th Air- 
transport plane to be well developed aero- The method is applied and results given for craft Show in Paris. He includes in his discus- 
dynamically, with pursuit, racing and touring modern aircraft of all countries, classified in six sion shock absorbers, wheels, tires, brakes and 


planes following in the order named. With groups: single-engine touring airplanes of more methods of operating retractable landing gear 





As a result of his summary, he discerns the 


following tendencies: widespread adoption of 
low pressure tires; powerful brakes; light, ef 
fective shock absorbers permitting short landing 
runs and operation on diverse landing surtac« 


at present high landing speeds; and operation 


of retractable landing gears by simple, light an 

reliable mechanisms, with a tendency to use the 

sources of energy already existing on airplar 
ENGINES 

Schnelle Errechnung der Ventilfederkrafte 

und Abschatzung des Flatterpunktes — ein 


Notwendiges Hilfsmittel bei Entwurf und 
Versuch 





ee . vie kets ‘ By Hans W. Lindemann. Published in 4a 
es oe a ~ SS SS 
got . A > S. Pond Pe. mobiltechnische Zeitschrift, Jan. 25, 1937, 
4p Qa’ Awe ~ % 
ES Pibboiyebboe _ Ff E-1 
¢ TT ae oo 


A simplified and quick method for calculating 
valve acceleration and valve spring forces an 
determining the flutter point is here outlined 


‘ x 24 * Dauerhaltbarkeit Geschmiedeter Stahlkur- 
Titeflex for twenty years has been satisfactorily used for fuel, oil — belwellen und Mittel zur Ihrer Steigerung 
and grease lines by all Manufacturers of Automobiles, Trucks, Trac- 3y A. Thum and K. Bandow. Published 
tors, Buses, ivegledee and Motor Boats. «a iaaaaaa er ae 

& & & The series of tests here reported has tor 


Titeflex is all-metal. Due to this all-metal construction, the use of | °0'*<t, the determination of the | strength 


- te : oe . a er forged steel crankshafts and methods of increa 
rubber or composition is not necessary in its fabrication. This elimi- | ing it. Typical fractures due to bending an 


+ . . . . orsional stress are sho a d ch: ges made I 
nates deterioration when conveying gasoline, oil, lubricants or steam. et ee ae ce ane ee ee 


the test pieces to increase resistan to such 


The longevity of Titeflex under the most trying conditions is assured | fractures are described. ss 
by its ability to absorb all flexing and vibration directly within its eee ee eee ee oe 


that the diameter of the fillet between the crank- 


convoluted metal wall, and not by a packed sliding joint. ; pin and cheek is of utmost importance in crank- 
shaft durability, and that a definite relation 
* e be shown between this dimension and resistanc: 


Titeflex assemblies are used extensively, and have proved themselves °° ‘rsionsl and bending stress. However, 1 
worthy in industrial applications. Their uses are wide and cover a 


vulnerable, even with adequate fillet diamete: 


4 4 ° bd Ste cre <shafts s d: r¢ one ca not D 
large number of special service features. If you have any application | 1" “cl rankshalts this danger zone can not 


avoided by design, but by cold working 


where you need a flexible connection to convey any form of liquid, | resistance to bending stress can be very great! 


H H rs r creased and its resistance to torsional stres 
gas, or semi-solid, we can furnish it. 4 
* # . 
° ° ° Les Ruptures d’Embiellages sur les Mo- 
In recent years our engineering staff has developed Titeflex for use —tcurs d’Avion en Ligne » Refroidissement 


as radio shielding for both high and low tension service. We are par Eau 


experts in flexible tubing problems. Send us your most exacting ‘By, Lieut, Churet. Published in. Reew. 

. . + inister i¢ “ir, ECE yer, 926, ) 1507 
requirements and we will give you our recommendations for any Je tede clita wes i 
application. Half of all the connecting-rod failures occur 


ring in in-line liquid-cooled aircraft engines 1 
DO NOT ACCEPT SUBSTITUTES due to lack of durability of bearing material 
SEND FOR CATALOG 109 29 per cent to the connecting-rods themselves; 


and 21 per cent to miscellaneous causes. Thx 
author bases these conclusions on an investiga- 


T j T oC Fp q f xX M E T A L 4 O S a C O tion of engines retired from service either becaus 
e of breakage or unsatisfactory operation. 


First among the remedies proposed is the 
N ewar k N J development of new bearing alloys having a 
J . . 


durability equal to that of other engine part 
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Bearings should further have a thin shell, a 
firm bond between shell and bearings, a solid 
mounting of the bearing in the crankcase and 
oil grooves extending around the circumference 
of the bearing. 

Other suggestions thought of interest in in 
creasing connecting-rod life are to readjust oil- 
drainage periods, in view of the accelerated 
aging ot oils in modern as compared with older 
aircraft engines; better ventilation of the engine 
compartment to reduce the temperature of the 
engine; and more generous crankcase sections to 
prevent deformation. As for the connecting-rods 
themselves, they should be better dimensioned in 
the interests of increased rigidity, be mor 
highly finished, and subjected to more caretul 
examination for the detection of defects in the 
metal. 

Finally, the author suggests routine replace- 
ment of parts following a certain number ot 
hours of operation, with a view to preventing 
breakdow ns in service, and voices the opinion 
that the increase of power per unit engine weight 
has been carried to the point where the demands 
made on engine materials are too great. 


MATERIAL 


Betriebserfahrungen mit Mineralolen 


By Hans. Stager. O.P.I. Report No. 5. Pub 
lished by Verlag fiir Fachliteratur Ges., M.B.H.., 
Vienna, Austria. 39 pp.; 20 illustrations. |G-1 | 


This report covers an investigation, carried 
out by Austrian Petroleum Institute, of service 
changes in mineral oils. Under this heading are 
included changes, due to use, which disturb or 
interrupt operation. Such changes are condi 
tioned by the nature of the oil and its use, but 
in every case they are affected most powertully 
by two factors, high temperature and oxidation, 
and these are discussed. 

In discussing insulating oil, such as used in 
electrical equipment, the author advances a num- 
ber of considerations which are said to correct 
currently held views. In the field of lubricating 
oil, an investigation of film formation on metal 
surfaces is reported. This was carried out by 
means of an apparatus incorporating a seg 
mented glass bearing. The effect of the bearing 
metal on the adhesion of the film is shown, 
and the process of corrosion of lubricated metal 
parts is examined. The formation of emulsions 
of oil and water as related to the service condi 
tion of the oil was also investigated. 

Furnace oil used in high-efficiency boilers is 
the final subject treated. 


Des Carburants et Lubrifiants dans les 
Moteurs d’Aviation 


By M. Ploix. Paper presented at Journées 


Techniques Internationales de 1|’Aéronautique, 
Nov. 23-27, 


1936. 50 pp.; 52 illustrations. 
[G-1] 

In dealing with aviation fuels, the author ex 
amines their various physical properties, and the 
relation of these to payload, distribution, vapor 
ization, combustion and its mechanical effects, 
power and fuel consumption. 

Specific gravity is dismissed as of little impor- 
tance except for aircraft engaged in long-dis- 
tance flight, where total fuel weight and flying 
range are of paramount interest. In discussing 
volatility and vapor lock, the author refers to 
investigations carried out at Air France on fuel 
line temperatures, fuel pump design and per 
missible vapor tension in relation to the 20 per 
cent point. In connection with vaporization, 
four types of ice formation are distinguished, 
and remedies, including carbureter and inlet 
air heating and alcohol injection, are suggested. 
The importance of fuel origin and composition 
with regard to knocking tendency is stressed, 
and the opinion given that no method now 
available of measuring the detonation character- 
istics of fuels gives entire satisfaction. An in- 
vestigation made by Air France on fuel con- 
sumption is summarized and its results presented 
in the form of a series of curves showing specific 
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fuel consumption as a function of flight altitud Progres Réalisables dans |l’Hydrogenation 


and mixture ratio. des Charbons, des Lignites et des Petroles 
Discussion of lubricants is confined to som« ae i “ete © Pebtied ae I Gtes 
of the results obtained by Air France in an , 
investigation of cylinder lubrication and the Ciwil, Jan. 16, p. 53 and Jan. 23, 1937, | vie 
behavior of the lubricant in the neighborhood G-5) 
of the pistons. Concentrating on the tendency About 19 million tons of liquid fuel annually 
of the oil to form deposits, the author states that represents the capacity of hydrogenation plants 
carbonization is mainly attributable to the en throughout the world. Interest in hydrogena 
gine, while oxidation or polymerization is due tion has been accelerated by the steadily increa 
to the character of the oil used. Oils are dis ing rate of liquid fuel consumption, the de- 


tinguished by their tendencies to form hard or creasing supply of high-quality crude petroleum, 
soft deposits, but no laboratory method currently and the high quality of the products ot hydro 


in use is thought to indicate accurately the genation, i.e., reduced knocking tendency, and 
tendency of an oil to form deposits Improve low gum and sulphur content, 

ment in this characteristic of a lubricant is said One important obstacle in the widespread use 
to be attainable through the addition of a com of fuels produced by hydrogenation remains to 
pounding agent or through further development be overcome —high cost. At present, even in 
in oil refining. the largest and best equipped plants in Great 
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28 YEARS 


* 


The first car produced 
by Hudson, 1909... 
Spicer - equipped. 


1937 Hudson 
Custom 8 Sedan, 
also Spicer - equipped. 


% Since the first Hudson car was built in 
1909, every Hudson car from that time to the present day has been 
Spicer - equipped. 


The relationship between Hudson and Spicer is one of the oldest 
between any automotive manufacturer and supplier. 


Spicer has enjoyed long relationships with many leading manufac- 
turers of passenger cars and commercial vehicles. And every such 
relationship has always been strictly that of purchaser and vendor. 





Spicer Manufacturing Corporation - Toledo, Obio 


BROWN.-LIPE FALISBURY SPICER PARISH 
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TRANSMISSIONS AXLES JOINTS READING, PA. 
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Britain and Germany, the cost of production, 
including all industrial charges but excluding 
taxes, is five times that of gasoline refined from 
petroleum, delivered at a European port, again 
excluding taxation. 

Research aimed at reducing the cost of produc 
tion has been actively pushed recently, and a 
summary of this research carried out in plants 
iN various countries is summarized in_ this 
article. The principle subjects of investigation 
have been the production of hydrogen, the oil 
blended with the raw materials to facilitat 
catalytic action, catalyzers, and catalyzing tubes. 


MOTOR-TRUCK 


Was Bringt die Schau der Nutzfahrzeuge? 


By Fritz Wittekind. 
technische Zeitschrift, 


Published in Automobil- 
Feb. 25, 1937, p. 84. 





Each bearing a masterpiece 
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giant strength and precision 
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the introduction 
production pro 
motor-truck 


\ refinement of design anc 
of new models to round out 
characterize the 
the current Berlin show, rather than any out 
standing new developments. Some 


mentioned are: the 


vrams section ol 
features 
increasing popularity of 


welded frames, although riveting is still used 
on the heavy and certain new types: the restric 
tion ot the three-axle 
motorcoaches and to cross-country 


even the 


construction to. large 
vehicles, with 


large capacity motor-trucks using only 


two axles: the reappearance of the 5-ton truck 
as part of the trend toward heavier goods 
vehicles and more powerful engines; engin 


floor in the 
increasing num 
burning 

Motorcoach de 
trends as 
individual 


under the cab or the 
interests of greater load space; 
ber of Diesel 
domestic fuels and air-cooling. 
velopment shows the 


truck 


mounting 


engines; provisions for 


samc motor 


Descriptions ot models con 


C 


@OVER 
ALL AND 
EARRING 
s,OMPANY 


MICHIGAN 
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article in the March 5 issue of 
Zeitschrift, p. 122, supple- 
ment this discussion of general design features, 


PASSENGER CAR 
L’Emploi du Podometre dans l’Apprecia- 
tion du Confort 

By G. 


Soctete des 


tained in an 
Automobiltechnische 


Published 


Ingenieurs de l Automobile 


Broulhiet. in Journal de la 
January, 
1937, p. 15 L-1 | 
instrumentation for th: 
leads 
interpretation 


auther. In the 


Elaborat measure- 
to baffling 
of results, in 


interests ot 


ment of riding-comfort only 
complication in the 
the opinion of the 
simplification, he ascertains in his riding-comfort 
two data, the 


number ot 


research only types of value of 


acceleration and the accelerations of 


the same value experienced in operating over a 
distance. His 
assembly of four pedometers, set respectively for 


a, “%, and 


viven instrument consists of an 
% G and G, provided with suction 


cups so that it may be mounted on any of the 
preliminary 
that the in- 
results. He further 
obtained by the instrument on 
operated at the 


road; on six different locations on 


window glasses of the car. From 


experiments the author determined 


strument gave reproducibl 
presents results 
four different 


over the same 


cars same speed 
the same car operated at the same speed over the 
operated with 
hydraulic shock ab- 
an investigation to determine the 


same road; on the same car 


various-sized orifices 1n its 
sorber; and in 
effect on suspension of frictionless springs 

In discussion, M. Keraval expressed the opin- 
ion that four is not a sufficient number of pedom- 
ters, that 
xr even classifying 
extremely difficult to 
icceleration, but rate 
the important factor from the 
ng comfort. He 


an instrument capable of measuring 
accurately 1S 
and that not 
ot change of acceleration is 
viewpoint of rid- 


ce SC ribed 


accelerations 


construct, 


then his recording 
accelerometer, equipped with an integrating de- 
vice, which 


vives the complete curve showing 
the course of accelerations, the exact value of 
maximum acceleration, and the all-over mean 


discomfort. 


Les Methodes de Mesure de Bruit et Leur 
Application dans la Construction Auto- 
mobile 

By S. Kagan. Published in Journal de la Société 


des Ingénieurs de l' Automobile 


January, 1937, 

p. 3 L-1] 
\t certain speeds, at least, a muffler efficient 

is a noise reducer may permit higher powe1 
than that obtainable with the direct escape of 


exhaust gas into free air. This is one of the by- 
products of the study 
out by the author in his discussion of the ex 
haust, which he considers the 
of automotive noise. The result referred 
to was arrived at by Martin, who, in considering 
back pressure as an index of power loss, took 
into account not only the resistance offered to a 
continuous flow, but also that of an alternating 
flow. The author describes the sound filter muf- 
fler developed by Martin, in which the principles 
of the acoustical filter are exhaust 
phenomena. Other mufflers described are thos« 
applying the principles of absorption and of re 
flection. 

Other 


of noise reduction pointed 
most disturbing 
source 


applied to 


automotive noise sources which the 


vuthor discusses from the viewpoints of naturé 
of noise and methods of reducing it are carbu 
reter air intake, gears, frame vibration and 


horns. In connection with the last-mentioned, 


he refers to systematic measurements now being 
horn efficiency 


Preceding his practical discussion, the 


made in France of automobile 
author 
explains the physiological aspects of noise, and 


instruments tor measuring it. Two 
in detail are a decibel and an 
acoustical spectrometer developed by the Electro 
Acoustical Laboratory, of which the 
spectrometer 1s 


analysis of 


instruments 
described meter 
author is the 
director. The 
very detailed 
the use of 


said to provide a 
noise. It is based on 
a test frequency and superimposes on 
the noise to be analyzed a pure sound of constant 


volume but of variable pitch 
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Shakeproof Tapping Screws save a world of time on automobile 
assembly lines. In scores of applications they have definitely proved 
their ability co cut costs and provide better metal fastenings. 


TAPPING SCREWS 


.. Save Time. .Cut Costs... 
Speed Up Production... 


Shakeproof Tapping Screws tap and fasten 
in One operation and cut a standard machine 


screw thread. No special tools or changes 
in constructional details are necessary to 
take advantage of their amazing econ— 
omy. Send for free demonstration kit— 
contains five assorted sizes and complete 
testing instructions. Write today! 


U.S. Patent Nos. 1,862,486; 1,909,476; 1,909,477; 1,419,564; 1,782,387; 
1,604,122; 1,963,800. Other Patents. Patents Pending. Foreign Patents. 


Copr. 1937, Ilinois Too! Warks 




















BEARINGS 


in 108 distinct series 


To the machinery world, NORMA-HOFFMANN 
offers the most comprehensive line of anti- 
friction bearings in America—108 distinct 
series —ball, roller, needle and thrust types — 

Yg"" to 21" bore, metric and inch sizes. 





Many of these types have been pioneered by 
NORMA-HOFFMANN engineers to meet specific 
requirements growing out of advancing methods 
in machine design, manufacture and operation. 


Today, with this wide choice of PRECISION 
BEARINGS available, engineers are no longer 
compelled to adapt their designs to the com- 
paratively few standard bearing types of past 
years. There’s a PRECISION BEARING for 
every load, speed and duty. 


Write for the Catalog. Let 
our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 


STAMFORD, CONN,., U.S. A. 


VKMA-HVFFMAN 


PRECUISIVUN BEARINGS 
BALL, ROLLER AND THRUST 
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S. A. E. Papers 
in Digest 


< 


| ERE are digests of papers presented at National and 
“Section Meetings of the Society. 


Some of these papers will be printed in full in the 
S.A.E. JourNaAt. 


Mimeographed copies of all papers received will be 
available, until current supplies are exhausted, at a cost 
of 25 cents per copy to members; and at 50 cents per 
copy to non-members, plus 2% sales tax on those deliv- 
New York City. 


copies must be accompanied by remittance and should 


ered in Orders for mimeographed 


be addressed to Sessions Secretary, Society of Automo- 
tive Engineers, 29 West 39th St... New York. 


National Aeronautic Meeting 
Washington, D. C. 


Fuels and Lubricants Session 
Thursday, March 11 


The Value of Octane Numbers in Flight — Dr. D. P. 
Barnard, Standard Oil Co. of Ind. 
HIS paper represents an attempt to appraise the values of octan 


inc! ised 


aviation gasolines in terms of 
transport airplanes when 


The procedure consist 


number improvements in 
earning power of current-type 
visions have been made in the original designs. 
in computing the change in earning power of a gallon of gasoline when 
octane-number changes are reflected in altered fucl consumption 
take-off locd capacities. In general it appears that: 


proper pro 


(1) Depending upon design and operating conditions the revenue 
earning power of one gallon of gasoline may be increased from 2 to 8 
cents per octane-number improvement. 

(2) If the octane-number improvement involves a decrease 1n energy 


content, the apparent improvement must be discounted by about 2 0« 
tane numbers for each per cent reduction in heat content below that of 
gasoline. 

(3) The necessity for high-octane number 
ularly apparent when long-range operations are involved. 


economic fuels is parti 


(4) It is evident that the earning power of octane-number improve- 
ments is so great that, within practical limits, cost cannot influence the 
trend toward higher octane numbers to any appreciable extent. 


Engine and Laboratory Tests of Stability of Aviation 


Oils— Dr. O. C. Bridgeman, National Bureau of 
Standards. 
URPOSE of the investigation reported in this paper was to find a 


suitable laboratory test method for the stability of aircraft-engine oi! 

Three types of laboratory methods were chosen, and data wer 
tained on two of them using 22 aviation oils. The two methods wer« 
(1) heating the oil with the surface exposed to the air but without 
aeration, and (2) heating the oil under aerating Results 
were compared with engine data on the same 22 oils covering 30 hr. of 
operation in each case at cruising power with a Pratt & Whitney Hornet 
Three« drawn: 


ob 


conditions. 


engine. conclusions are 


(1) Laboratory methods can be developed which will rate the stabil- 


ity of oils in almost any order, depending upon test conditions. 


(2) Methods involving aeration of aviation oils are much too sever 


and do not correlate with engine data. 


(3) Heating of aviation oils without aeration at a 
approximately 175 deg. cent. appears to be the 
test conditions, and data obtained under thes« 
factorily with the service performance of the oils in aviation engines of 


moderate output. 


temperature of 
most significant set ol 


conditions correlate sati 


(Continued on page 44) 
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1927 I 93) 
TEN YEARS AGO | 
THIS OCTOBER 


It is interesting to turn back the pages of the years and read the record of a business. For time 
has a way of testing purposes and polictes. Good years and lean reveal the character of men and 
organizations. The fundamental policy of the Bell System is not of recent birth—it has been the 
corner-stone of the institution for many years. On October 20, 1927, it was reaffirmed in these words by 


Walter S. Gifford, President, American Telephone and Telegraph Company. 


“The business of the American Tele- there is no justification for acting other- 


phone and Telegraph Company and its wise than for the long run. 


Associated Bell Telephone Companies “Earnings must be sufficient to assure 


is to furnish telephone service to the the best possible telephone service at all 


nation. This business from its very na- times and to assure the continued finan- 


ture is carried on without competition cial integrity of the business. Earnings 


in the usual sense. that are less than adequate must result 


“These facts have a most important in telephone service that is something 


bearing on the policy that must be fol- less than the best possible. 


lowed by the management if it lives up “Earnings in excess of these require- 
to its responsibilities. ments must either be spent for the en- 


“The fact that the ownership is so largement and improvement of the 


widespread and diffused imposes an service furnished or the rates charged 


unusual obligation on the management for the service must be reduced. This 


to see to it that the savings of these is fundamental in the policy of the 


hundreds of thousands of people are management. 


secure and remain so. “The margin of safety in earnings is 


“The fact that the responsibility for only a small percentage of the rate 


such a large part of the entire telephone charged for service, but that we may 


service of the country rests solely upon carry out our ideals and aims it is essen- 


this Company and its Associated Com- tial that this margin be kept adequate. 


panies also imposes on the management Cutting it too close can only result in. 


an unusual obligation to the public to the long run in deterioration of service 
see to it that the service shall at all while the temporary financial benefit to 


times be adequate, dependable and sat- 





the telephone user would be negligible. 


isfactory to the user. “With your sympathetic understand- 


“Obviously, the only sound policy ing we shall continue to go forward, 





that will meet these obligations is to providing a telephone service for the 


continue to furnish the best possible BELL nation more and more free from imper- 
telephone service at the lowest cost con- fections, errors or delays, and always at 
; ; , , EPHONE ; / : 

sistent with financial safety. This policy TEL ; a cost as low as is consistent with finan- 


is bound to succeed in the long run and SYSTEM cial safety.” 
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SAME-DAY 
DELIVERY 


on HOOF 


Cantilever Spring 


GOVERNORS 


®@ Scientific instruments developed and per- 
fected by this company . . . permit the faster 
development of governors for any type or size 
of engine requirement. 


These advanced tools enable us to measure 
torque of the butterfly valve and to perfect 
spring calibration within a few hours’ time... 
eliminating the costly time-consuming “cut and 
try” methods used for years. 


Governor regulation can be developed for both 
industrial and automotive engines to within 
5%. This close regulation can be maintained 
in production, as well as on dynamometer sam- 
ples, because of the cantilever spring construc- 
tion . . . and makes it possible to reproduce 
exactly the original samples in tremendous 
quantities. 


Ample manufacturing facilities and financial 
resources, plus complete patent protection, 
place the Hoof Products Company in an envi- 
able and exclusive position in the industry. 


THREE ADVANCED TYPES OF HOOF GOVERNORS 
HOOF Cantilever 


Spring Governors 
come in three ad- 
vanced types: (1) the 
HOOF “Key - Type” 
Governor, whose 
speed can be changed 
only by person having 
key; (2) the A. C. H. 
“Seal-Type’’ Governor 
+ protected by the 
tamper - proof HOOF 
seal; and (3) the 
OF “Dash - Con- 
trol” Governor, 
whose speed can be 
changed from the dash 
only by holder of the 
key. 
Write for address of 
your nearest distribu- 
ter. . - a@ee for 
HOOPF’s 64-Page gov- 
ernor manual and sup- 
plement . . . which 
is FREE! 





Hoof 
Seal-Type Governor 


HOOF PRODUCTS CO. 


162 N. FRANKLIN ST. 
CHICAGO, ILL. 
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Vibration Session 
Thursday, March 11 


Measurement of Vibration in Flight — Dr. C. S. Draper 
and G. P. Bentley, Massachusetts Institute of Tech- 
nology, and H. H. Willis, Sperry Gyroscope Co., Inc. 


QUIPMENT for measuring vibration in airplane structures and 

powerplants during actual flight is described in this paper. This 
development is the result of a cooperative research program carried out 
by the Bureau of Aeronautics of the U. S. Navy and the Massachusetts 
Institute of Technology with contributions of improvements in design 
and new features by the Sperry Gyroscope Co., Inc. 

In its essentials, the M.I.T.-Sperry Apparatus consists of a number of 
electrical pickup units which operate a central amplifying and recording 
unit. The recorder is a double-element photographic oscillograph. Each 
pickup is adapted especially to the type of vibration that it is intended to 
measure and is made so small that it does not appreciably affect the 
vibration characteristics of the member to which it is attached rigidly. 
By using a number of systematically placed pickups, all the necessary vi- 
bration information on an airplane can be recorded during a few short 
flights. The paper takes up in detail flight test installation, sampk 
records and results from flight test, measurement of vibratory strains, 
pickup units, strain gage, amplifier, oscillograph, and calibrator. 


The Vibration Problem in Propeller Designing 
Frank W. Caldwell, Hamilton Standard Propeller Co. 


HIS paper represents an effort on the part of the propeller designer 

to look at some phases of the vibration problem as it affects him. 
A very brief description of some of the work being done in vibration is 
given. The subject is treated from the aspect of experimentation and 
the physical phenomena without any effort to introduce the mathemati- 
cal phase of the subject. 

Examples are given of the measurements of the vibratory stress in 
propeller blades by a new method introduced during the last year. 


Practical Aerodynamic Problems Session 
Friday, March 12 


Laminar and Turbulent Boundary Layers as Affecting 
Practical Aerodynamics — E. N. Jacobs, National Ad- 
visory Committee for Aeronautics. 


HE main part of this paper deals with one of the unsolved prob 

lems that impede further progress— the aerodynamics of airfoil sec- 
tions in relation to further research. In studying laminar and turbulent 
flow, special consideration is given to determining where the transition 
from one to the other takes place along the airfoil surface. 

With no equipment capable of studying the subject experimentally in 
the higher full-scale range of Reynolds numbers, the problem has been 
attacked theoretically by two methods: According to the first method, 
the laminar boundary layer is supposed to become unstable. 

With the second method of attack the mechanism of transition is sup 
posed to be something like separation. This comparison has the ad 
vantage that the separation phenomenon is comparatively well unde: 
stood and can be dealt with quantitively by means of existing theory. 
Separation and its relation to the transition phenomenon are therefor 
considered, and the actual behavior of the flow during its change from 
laminar to turbulent is illustrated. 

The final conclusion reached, however, is that we do not know but 
should find out whether theoretical gains indicated are possible. Such 
investigation will require suitable equipment capable of reaching thes¢ 
very large Reynolds numbers. 


H. D. 


The Practical Application of Fowler Flaps 
Fowler, Glenn L. Martin Co. 


HIS paper takes up the practical design procedure by which to obtain 
the most efficient characteristics of the Fowler high-lift wing devic« 
The importance of tail-surface location and the need for greater con 
trol power in respect to large airplanes using flaps are considered. The 
normal and longitudinal forces in Fowlers, and their reduction in a new 
type of airfoil section and consequent influence on the weight of the 
complete flap installation, are discussed. How the trend toward high 
wing loading limits the use of split flaps, and the continuation of th 
(Continued on page 46 
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Bundyweld 
Tubing 


UNDYWELD Tubing is rolled from copper-coated 
steel. It is double-walled, copper finished on 
both sides, and electrically brazed into a depend- 
able structure—unaffected by high temperatures 
and vibration. Its great strength has been conclu- 
sively proven in many bursting and vibration tests. 


BUNDY TUBING CO. 


DETROIT, MICHIGAN 
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limit by using Fowlers of 15 per cent to 40 per cent chord, the maximum 
lift increasing with chord size, are explained. 

Advantages of Fowlers in take-off and landing with reference to the 
possible use of the nose wheel and the effect of the slipstream on th 
flap are pointed out. Emphasis is placed upon the need for a spare wing 
(Fowler flap) as an extra safeguard in case of partial engine failure, ice 
formation, or in emergency landings, referring to several recent crashes 
caused by these factors. 

Longitudinal and lateral controllability is not necessarily reduced by 
Fowlers, as compared to requirements for the basic airplane. 


Engine Sessions 
Friday, March 12 


Carburetion of Engines for Long-Range Flight — W. L. 
Losson, Wright Aeronautical Corp. 


HE permissible payload in long-range flight obviously is dependent 

upon the fuel load required and, in order to make the fuel load a 
minimum, accurate regulation of the fuel consumption is necessary. The 
fuel consumed per hour is determined by the fuel-air mixture and the 
power output. The latter may be controlled within narrow limits by 
the automatic propeller and manifold-pressure regulator. 

For mixture control in long-range flight, constant-speed propellers with 
automatic mixture compensation, supplemented by a mixture indicator, 
are recommended, although semi-automatic compensation, semi-auto- 
matic control, and manual mixture control operated in conjunction with 
a mixture indicator, also may be used. 

In the remainder of the paper the characteristics, advantages, and dis- 
advantages of these means of controlling the mixture are discussed. 


The Design of Metal Fins for Air-Cooled Engines 
Arnold E. Biermann, National Advisory Committee for 
Aeronautics. 


HIS paper presents an analysis made to determine the proportions of 

aluminum and steel fins to dissipate maximum quantities of heat for 
several pressure differences across a finned cylinder. The power required 
to force the cooling air between the fins and the relative weights of the 
various designs are presented. 

The calculation of the heat flow in the fins is based on an experi- 
mentally verified, theoretical equation, and the surface heat-transfer co 
efhcients and pressure differences were taken from previously reported 
experiments. 

In particular the analysis concerns fins, proportions for minimum pres- 
sure drop, minimum power, and minimum weight. 


Aircraft-Engine Reduction Gears—Ford L. Prescott, 
Materiel Division, U.S. Army Air Corps, Wright Field. 


BRIEF history of the development of military aircraft engines is 

presented, bringing out the necessity for the development of reduc- 
tion gearing. This review is followed by a discussion of seven general 
types of reduction gears which have proved satisfactory for aircraft en- 
gines, each accompanied by a diagrammatic sketch of the gear train. 
Advantages of, available gear ratios in, and 
types are dealt with in each case. 

The matter of stresses in crankcases and engine mounts 1s then di: 
It is shown that crankcase torque stresses are reduced greatly 
if the direction of rotation is the same for the crankshaft and the pro- 
peller shaft. Advantages of the use of two propellers rotating in opposite 
directions on the same engine are discussed, with two suggested methods 
for gearing the propellers. 

Advantages of optional propeller rotation on multiengine installations 
are mentioned. Methods of equalizing tooth loads in multiple-contact 
types of gearing ar 


objections to the various 


cussed. 


discussed briefly, as is the matter of optimum pro- 
peller-shaft speed, engine speed, and reduction-gear ratio. The 
not exhaustive 


paper is 
nor technical, but covers briefly the present and imme- 
diate future as to desirable types of reduction gearing. 


Flexible Exhaust-Valve Seats —S. D. Heron, Ethyl Gas- 
4. L. Beall, Wright 


oline Corp., and {eronautical 


Corp. 


N cases where cylinder distortion produces exhaust-valve leakage, the 

problem of valve burning becomes one of considerable difficulty. A 

flexible exhaust-valve seat, which apparently conforms to the valve and 

produces a tight seat even though the cylinder-head be distorted, has 
(Continued on page 48) 



































May, 1937 S.A.E. JOURNAL 47 















Wie © ab 
fi, STILL 





33 MANUFACTURERS OF AUTOMOBILES, 
TRUCKS AND BUSES HAVE ADOPTED 
AND PROVEN SWAGED-ON SNAP TERMI- 
NALS—AS WELL AS MOST AIRCRAFT, 
LAMP AND SPECIALTIES MANUFACTURERS. 


H. A. DOUGLAS MFG. CO. 


204 RAILROAD ST. - BRONSON, MICHIGAN 
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The unmistakable satisfaction assured by COM- 
MON-SENSE Regulators has made them an impor- 
tant factor in the perfection of automobile bodies. 


We will gladly send detailed information upon re- 
quest. 


ACKERMAN-BLAESSER-FEZZEY, INC. 
1306 HOLDEN AVE. DETROIT, MICH. 
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been designed and tested, as described in this paper. Apparently com- 
plete sealing of the valve was secured in a cylinder known to be subject 
to exhaust-valve-seat distortion. This result indicates that heat dissipa 
tion through the seat is not of major importance when a tight seal of 
the valve is secured. The use of flexible inserts may remove 
ent limitations on cylinder design. 


some pres 


The Determination of Ratings for Transport Aircraft 


Engines — R. F. Gagg, Wright Aeronautical Corp. 
HE objective in determining an engine rating is to establish th 


limiting values for the variables in operating procedure which permit 
a maximum of utility in power output and economy of fuel consistent 
with requirements for safety and durability in the service for 
which the engine 1s intended. The obvious safety requirement is that 
no interruptions to service shall occur due to engine trouble when opera- 
tions are conducted in the manner established by the rating tests. 

This paper consists of a discussion of testing methods to be used 
the determination of engine ratings, and some suggestions for the adoy 
tion of a uniform procedure. Standardization of engine-rating procedure 
is thoroughly in accord with the established policy of the 
craft industry as 


class of 


tor 


American au 


a means of insuring a maximum of safety to air-trans 
port passengers. 
American aircraft and engine-testing requirements are more rigorous 


than those of many of our foreign competitors, and it is for this reason 
that American products have established a world-wide reputation for 
safety and durability. If this leadership is to be maintained, technical 
standardization and advancement must be synchronized and coordinated 
so that each activity supplements the other. 


Lubrication and Cooling Problems of Aireraft En- 
gines — Weldon Worth, Materiel Division, U. irmy 
fir Corps, Wright Field. 
HIS paper presents the problem of engine lubrication from an in 
stallation and operation standpoint with respect to starting, warm 
up, and stabilized flight. It describes the manner in which these prob 
lems are solved by the latest Materiel Division lubrication system, with 


its oil dilution, hopper-type oil-tank, -control valve and jacketed 


oil coolers. 


viscosity 


the 
radiator is 


show s 
the 
presents a 


It also analyzes the radiator 
radiator drag that may exist if 
and installed. The paper then 


and shows a sample design calculation for a roo: 


drag and magnitude of un- 
not proper! 
practical design 


-hp. engine 


necessary 
designed 
method 


Aircraft-Design Session 
March 12 


Friday, 


Interior Finish and Arrangement of Transport Air- 


planes— H. O. West, superintendent of engineering. 
United Air Lines Transport Corp. 
HE trend of transport aircraft design toward larger units is oc 


casioned by increased passenger business resulting from more attrac- 
tive passenger accommodations, improved performance, and greater safety 

Larger airplanes and stimulated passenger business require that mor: 
attention be paid to passenger comfort and crew efficiency and freedom 
from fatigue. This paper discusses these matters as it concerns present 
and projected transport aircraft. 

Present modern airplanes provide up to 65 lb. of “passenger 
venience” in the form of stewardess, comfortable chairs, soundproofing, 
food, and so on. Recently, sleeper planes have proved successful. 

Future land transports will provide much more elaborate passenget 
comforts. Sleeping accommodations will probably follow general Pull 
man-type arrangements, but many design problems are presented to the 
manufacturer. The galley and food service considerations are also im- 
portant. Separate washrooms will be provided for men and women 
Cabin lighting, interior decorating, soundproofing, heating and ventila 
tion all involve much in the way of clever engineering and design. 

A crew of at least three undoubtedly will be required for all future 
transports of larger size than the present craft. Arrangement of cockpit 
controls and equipment is important to reduce fatigue and improve 


con 


efficiency. Soundproofing, heating, and ventilation in the cockpit should 
equal that of the cabin. Cockpit appearance can be improved by proper 
planning. 


must be avail- 
will be available 


Provisions for cargo are secondary. Passenger baggage 
able during flight. Probably plenty of cargo space 
beneath the cabin floor. 

(Concluded on page 50) 
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OUTLASTS 


LONG LIVED CAR 


THE MANUFACTURER of one of 
America’s finest cars designs for 
long-time service —and insists on 
equipment which will give it. On 
each of their models, for many 
years BCA Bearings have been 
specified. These bearings outlast 
the car—and it’s famous for per- 


formance that remains topnotch 


: be 


through a decade. The manufac- 


= 


turer did not specify BCA’s until 
a series of exhaustive tests had 


proved that the bearings would 


Nn > —) i % 


more than match the car’s excep- 
tional sturdiness. Radial, thrust 
or angular contact — special built 
or regular —there’s a BCA Bear- 
ing to live long wherever long 
life is desirable. And long life is 
desirable wherever bearings are 
used. BEARINGS COMPANY OF 
AMERICA, 507 HARRISBURG 
AVENUE, LANCASTER, PENNA. 





44000 SERIES BCA SINGLE ROW RADIAL BEARING 
WITH DOUBLE SEAL. This seal bearing, recently developed 
by BCA, is finding wide usage not only in the automotive indus- 
try but in many other applications. In motors, hoists, metal or 
wood working equipment, etc. it keeps out dust and dirt—keeps 


in the lubricant. 
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Never a Better Time 


Than RIGHT NOW 
TO GIVE “STURACO” 
A REAL ROAD TEST 


At the time of your gear lubricant “changeover” this 
Spring, install “STURACO” 100% and use it 100% 
for 90 days. Follow carefully the recommendations 
that will be furnished. 

At the end of 90 days check maintenance records 


with previous records. The result, we predict, will 
justify the permanent use of “STURACO.” 








“STURACO™ E. P. LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 
D.A.STUART & CO. 


ESTABLISHED !I865 
FFICES. 2727-2753 SO. TROY ST. CHICAGO 


3R ANCHES IN PRINCIPAL CITIES 








A new and thor- 
oughly reliable and 
thoroughly proven 
process for making 
paint adhere per- 
manently to 


It has been adopted and is 
being specified by many 
of the largest industrial 
and automotive plants. 


Samples will be sent for 
experimental purposes if 
requests are made on the 
stationery of reliable firms. 


Detroit Office: 6339 Palmer Ave. E. Canada: Walkerville, Ont. 


American Chemical Paint Co. 


AMBLER, PA. 
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Design Tendencies in French Airplane Engines and 
Propellers— Henry Lowe Brownback, consulting en- 
gineer. 


T the beginning of aviation the French built air-cooled engines both 
radial and “‘in-line’’ almost exclusively but were forced to swing to 
water-cooled engines during the War using both V-types and radials. Dur 
ing that period they developed superchargers and the “cannon” engine 
firing 20-mm. shells through the propeller shaft. 

Since the War they have not specialized upon the development of any 
one type and, in consequence, they have water-cooled V-engines devel- 
oping 1200 hp., radial air-cooled engines up to 18 cylinders giving 1600 
hp., and high-speed “in-line” and V-type engines turning up to 5200 
r.p.m. and developing over 1 hp. per cu. in. displacement. 

Both water-cooled and air-cooled radial Diesel engines developing 600 
hp. have been constructed and flown. Controllable-pitch propellers are 
being developed in several models and some interesting types are being 
worked out. It seems that the propeller and not the engine will soon be 
the limiting factor in powerplant development. 


Design Trends as Affecting Ground Facilities —L. L. 
Odell, Pan American Airways, Inc. 


HIS paper stresses the extent that airport design, size, and facilities 

must depend upon aircraft design trends and their size. In this con- 
nection the need for the airport designer to know the form and size of 
future aircraft if he is to provide the permanency expected of him on the 
ground, is pointed out. 

Uncertainty as to future size has resulted in a hangar design that is 
capable of expansion in two directions. According to the author, three of 
these expansible hangars will soon be built. The difficulty of obtaining 
more and more land to provide the necessary area for the constantly in- 
creasing length of runways, is emphasized. 

The handling of the metal parts, their forming afid their maintenance 
are shown to take up more and more space in the hangar and require 
more highly trained personnel, as aircraft grow larger and more complex. 


At the Dinner 
Friday, March 12 
European Aviation Engines — Arthur Nutt, vice presi- 
dent in charge of engineering, Wright Aeronautical 
Corp. 


SURVEY of the progress of aviation-engine development in Europe 

during the last two years is set forth in this paper. The author com 
pares the impressions formed on a recent trip with those made on a 
similar trip two years before through principal aircraft factories of Ger- 
many, Russia, Italy, France, and England. 

Expansion of production, personnel, buildings, equipment, and research 
are investigated for each country, with the political and economic factors 
that influence development. The lower production efficiency in Europe 
than in the United States is explained partially by the policy of training 
men in the factories for further expansion, and the higher percentage of 
hand operations employed there. A definite trend toward air-cooling i: 
noted. 

Development of the sleeve-valve aircraft engine seems to be concen 
trated in England, whereas most Diesel aircraft-engine development seem 
to be taking place in Germany, the author observes. 

In conclusion, the paper warns that this country must take drastic 
steps in the near future in order to maintain its position in the aircraft 
industry both from the military and the commercial standpoints. 


Washington Section Paper 
April 6, 1936 


Transmissions for Heavy-Duty, Commercial, and Mass- 
Transportation Vehicles—C. D. Peterson, Spicer Mfg. 
Corp. 


THE rapid advances in design and the great progress in manufacturing 

treatment of heavy-duty automotive transmissions for commercial use 
of the past four years can be attributed mainly to six accomplishments of 
the transmission engineer and the man in the shop: (1) quieter gear 
operation, (2) increased transmission life, (3) easier gear-speed changing, 
(4) reduction in weight-torque ratio, (5) lower operating temperatures, 
and (6) improved oil sealing. 

In general this paper describes how and why these six accomplishments 
have improved transmissions. 
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There is a Delco Hydraulic Shock Absorber 
for every type of springing or assembly: 
Single Acting, Double Acting, Direct Act- 
ing, Inertia Control, or special applications 
for cars with Individual Wheel Suspension. 





Heading for rough roads—or leaving 
a bad stretch behind... it’s all the 
same to drivers of cars equipped with 
Delco Hydraulic Shock Absorbers. 
Working closely with the latest devel- 


opments, impart the final touch to riding 
comfort. That is why patented Delco 
Hydraulic Shock Absorbers are a direct 
sales asset to your product, as well as a 


valuable factor in keeping cars sold. That 


opments in ride engineering, Delco has 
designed and built shock absorbers 


is also why they are standard on many 
leading motor cars. Delco Products Divi- 
sion, General Motors Corp., Dayton, Ohio. 


DELCO 


HYDRAULIC SHOCK ABSORBERS 


which, harmonizing with these devel- 














Public Utilities Fleet Meeting 


(Concluded from page 24) 


so using this combination, he explained, they have economy 
plus adequate power and acceleration. In 5,000,000 miles per 
year of travel, he remarked, not a single accident has been 
attributable to throttle stop or governor. 

Session Chairman White took issue with the speaker's re- 
mark that gasoline is the largest single item of expense, de- 
claring that in his opinion taxes take an important part of the 
money expended for fleet operation and maintenance. 

That the real economy of economy models comes from other 
factors in their engines and that little is added by throttle stops, 
is the opinion of Mr. Smith. He remarked that if the throttle 
is set low enough to effect economy the safety of the car is 
decreased. 

Mr. Bauer told of an operator who found that he could best 
reduce accidents by using two special instruments on the dash; 
one a speedometer with a hand recording maximum speed 
and the other a tachometer with a similar hand. If either of 
these came in at the end of a run registering above a limit set 
by the fleet supervisor the driver had considerable explaining to 
do, Mr. Bauer said. 


Practices No-Oil-Change Policy 


A test, made several years ago, of running some 20 Ford 
cars without draining oil, but simply replenishing to keep it at 
the level recommended by the manufacturer, proved so satis- 
factory, said Mr. Jahn in his paper on “Results in Non-Chang- 
ing Motor Oil,” that it was decided to adopt a no-oil-change 
policy for the entire fleet of his company, the Consolidated 
Gas, Electric Light & Power Co. of Baltimore. 

During the very cold winter of 1933, Mr. Jahn recalled that 
some difficulty was encountered on passenger cars stored in 
suburban districts. This was brought about by the design of 
screen and pump and also because the oil used did not have 
a sufficiently low pour point, he said. To overcome this dif- 
ficulty and to safeguard against possible troubles from sludge, 
Mr. Jahn continued, his company is now inspecting crankcases 
on trucks upon the completion of 10,000 miles and of pas- 
senger cars and sedan deliveries at 15,000 miles. 

Oil for replenishing between the period of April 15 to May 
15, he said, is SAE 20 for passenger cars and SAE 40 for trucks; 
between Oct. 15 and Nov. 15, oil for replenishing in passenger 
cars is SAE 20-W and in trucks SAE 30, with a low pour point. 

He reported that the total oil consumption for the year fol- 
lowing the inauguration of the no-oil-change policy was about 
half that of the previous year. Maintenance costs have steadily 
declined from $0.023 per mile in 1930 to $0.01 in 1936, he said, 
but noted that other factors have contributed to this decrease. 

Answering a question as to what oil is used, Mr. Jahn said 
that his company buys on specifications and doesn’t limit its 
purchases to branded oils. Sludging, he feels, is on the decrease, 
due in part to full-jacketed cylinder blocks. 

Sludging is worth study, said Mr. Fraser, who believes it 
a matter of ventilation. He has observed that in overhead- 
valve engines where the dome is tightly sealed, sludge forms 
more than when there is ventilation. Sludge, he said, can also 
be brought about by operating conditions, such as taking a bus 
from a cold garage and putting it into immediate operation. 
E. C. Guiou, New England Telephone & Telegraph Co., noted 


that in extreme winter temperatures when vehicles are stored 
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in unheated garages sludging occurs and it is accompanied by 
sticking valves. 
Pooling of Equipment 

“Pooling of Passenger Car Equipment” was the subject ot 
Mr. Ray’s contribution to the Economy Symposium. He de 
scribed a spread fleet of 272 vehicles which are pooled so as to 
encourage joint and economic use of the equipment. 

The territory, he explained, is divided into 10 districts and 
the fleet into 13 pools. All of the passenger cars and most of 
the trucks are pooled. No cars are reserved and none perma 
nently assigned to individuals, and there is no compensation to 
cover the use of personally used cars on company business. All 
passenger equipment is of the same make and type so as to 
avoid any possibility of discrimination, he added. 

Mr. Ray stated that the operation of each pool is handled by 
a dispatcher who works under the supervisor of automotive 
equipment. An employe who finds it necessary to use a car, 
he explained, applies to the dispatcher, who gives him a travel 
slip that must be completely filled out when the car is returned 
to the pool. This records all necessary data about the trip. 
Since the cost of operating the equipment is charged to the 
department using it, on a mileage basis, Mr. Ray said, it has 
not been difficult to encourage the practice of riding in groups 
to a common destination. Likewise, he added, when but one 
man makes the trip he is encouraged to go by bus or train as 
the cost to his department is less per mile than for use of a 
company-owned car. 

In setting up such a pool, Mr. Ray advised caretul considera 
tion of past use of passenger car equipment, particularly at 
peak times. In his own fleet cars were assigned on the basis oi 
one for every 1400 miles of demand during the peak months, 
plus a few extra cars to keep on the safe side. There is now onc 
car in the pool for every 37 miles of distribution, or for every 
1577 customers, he said. He found that the change to pool 
operation made it possible to drop 25 passenger cars from th 
fleet. 

Vehicles, he said, are all equipped with governors; pas 
senger cars being limited to 50 m.p.h., light trucks to 45 m.p.h., 
and other trucks to 40 m.p.h. 

H. C. Nourse, Bell Telephone of Canada, asked a question 
on the pooling of construction trucks. Mr. Ray explained that 
it is necessary to study the program of line operation and 
change trucks from one pool to another to meet these condi 
tions. 

Mr. Jahn volunteered the information that in his fleet about 
50 employes use their own cars on company business; that they 
must carry insurance to cover themselves and the company. 
Their compensation, he said, is on the basis of the cost to 
operate company-owned cars, about $0.023 per mile, plus $18 
a month for fixed expenses. Mr. Jahn also noted that his 
company hires cars almost every day. When the total averages 
about ten a week, he said, he makes a requisition for an addi 
tional car, as it costs far less to operate a company-owned car 
than to hire one. It is more difficult, he added, to get the com 
pany to purchase a new piece of equipment than to get it to 
agree to higher operating costs. Mr. Jahn also said that on 
occasions he also hires trucks. He remarked that hired equip 
ment is almost never in as good condition as that maintained 
by the company. 























Fires Debate from 


ORE than 600 engineers and guests attended the 1937 
M SAE Summer Meeting at White Sulphur Springs, 
West Va., May 4-9. 

A greater proportion than ever before actually got on their 
feet and pitched in to the discussions at the various sessions. 

The result was an argument a minute — with masses of fresh 
information fairly exploded into the meeting rooms. 

The fun began early when British and American viewpoints 
about the future trend of aircraft-engine design clashed at the 
opening session, the British leaning, for one thing, toward a 
fewer number of large cylinders, and the Americans, apparently 
toward a greater number of small ones. 

Another aircraft argument revolved around whether or not 
radio shielding has been overdone due to the manufacturers’ 
desire to “be on the safe side.” 

Later British and American technicians were at it again — 
with the combustion system of small automotive Diesels as 
the bone of contention, an English engineer favoring the 
separate-swirl chamber and an American builder championing 
the open-chamber type with a unit injector. 

The same British expert told of little-publicized flights across 


THE PICTURE at the top of this page shows SAE President Harry T. Woolson surrounded by British partici- 
pants in the Summer Meeting and British-born SAE members now prominent in our domestic industry. In the 


picture are: SAE Secretary and General Manager John A. C. Warner, J. H. Pitchford, W. E. Evans, F. L. 





Home and Abroad 


the Atlantic by German Diesel-engined airplanes, and also of 
continued Diesel success in bus use in England despite parity 
between gasoline and Diesel fuel prices. 

Then it wasn’t long before someone was predicting that, 
with prices of cab-over-engine trucks going down with increas- 
ing volume, the time might come when the question would be 
asked: “Is there a place in transportation for the ‘conventional’ 
type of truck?” 

Mention of 60 sec. Saybolt as a minimum permissible crank- 
case oil viscosity, brought a torrent of protest from petroleum 
men at another session, many of them urging that it is dif- 
ficult if not impossible to set any given viscosity as a permis- 
sible minimum. 

Truck performance formulas were given a thorough going 
over at another session. At still another, the old battles about 
what oiliness really is and does were fought anew with fresh 
supplies of ammunition promised for future engagements. 

A trailer session brought much blunt speaking about the 
need for constructions and hitches which will make operation 
on the highway safe above 30 m.p.h. and about the utterly un- 
safe stopping performance of a car-trailer unit when the trailer 


Garton, H. C. Mansell, N. Mitchell, A. G. Marshall, and T. B. Rendel. 
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unit does not have its own brakes — but, in this case, there was 
no disagreement. Everybody said in effect “You bet that’s 
right!” 

A frank presentation of safety in car design from one en- 
gineer to his fellow workers naturally brought opinion differ- 
ences. It also brought from an important state trafhc official 
the statement that set speed governors are “dangerous and haz- 
ardous,” but a subsidiary desire for a flexible governor which 
would permit the driver to govern his own speed voluntarily. 
Then came the news that Chrysler has developed experimen- 
tally a flexible governor which can be set for a given speed, but 
so designed that the driver can push through the set speed by 
special effort under emergency conditions. 

The hypoid gear session developed vigorously contending 
viewpoints about two schools of thought on lubricant character- 
istics and a plea for “working out” lubrication problems before 
new models come out, instead of “fighting them out” afterward. 

Discussion was likewise profuse at other sessions of this vital 
meeting which covered almost every remaining phase of auto- 
motive engineering practice. 


Car Body Design 
Objectives Debated 


Opposing psychological viewpoints toward car body design 
were exemplified in the two papers at the Body Session at which 
SAE Vice-President L. L. Williams presided on Saturday eve- 
ning. Count Alexis De Sakhnoffsky, engineering stylist, em- 
phasized the injection of speed lines into car design to appeal 
to every man’s underlying belief that he really would be a 
good race driver, while Frederic A. Seljé, Chrysler Corp., vis- 
ualized body designing as an attempt to provide a moving room 
with homelike atmosphere. Design trends “disavow the wind 
tunnel,” Count Sakhnoffsky said in his talk on “Artistic Stream- 
lining Against the Wind Tunnel.” 

The wind tunnel wants a stubby front, he pointed out, but 
the designer has successfully introduced artificially long hoods. 
The wind tunnel dictates a broad front, yet never in the his- 
tory of the automobile have radiators been so narrow. The 
wind tunnel suggests a vertical, rounded windshield, yet pro- 
duction cars have windshields slanted at a sharper angle each 
year. 

“Tt is the suggestion of speed that charms the eye,” Mr. 
Sakhnoffsky claims, “and this harmless make-believe is a pow- 
erful sales factor.” 

He believes also that “the racing car of today has a direct 
influence on the touring car of tomorrow.” . 

It is suicidal for a manufacturer to leave the styling of his 
product to guesswork or to burden his designers with his own 
prejudices or whims. His design staff is truly a “staff of busi- 
ness life.” Thus did Mr. Seljé stress the importance of styling 
in his paper, “Function in Modern Styling.” 

Beauty is obtained by intelligent use of materials and pro- 
cesses functionally correlated to produce form, proportion, tex- 
ture and color, he said, not by adding gadgets and ornaments. 

The interior of a car should reflect its exterior styling, Mr. 
Seljé believes, because when one approaches a Colonial build- 
ing, for instance, he expects to find the interior and furnishings 
of the same styling or period. The radiator and hood louvres, 
being the principal exterior body features, should therefore 
employ the lines or motif around which to develop the interior 
scheme. 

Commenting on some details of car interiors, Mr. Seljé ex- 
pressed personal preference for two shades of one cloth, rather 
than the same cloth throughout the whole interior. The lighter 
shade, he thinks, should be placed on the sidewalls, door panels 
and ceiling; the darker on seat-backs and cushions. 
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Every possible safety measure should be incorporated in car 
interiors, Mr. Seljé concluded, saying that “the best we can 
provide is far from adequate. .. . : All possible projections should 
be eliminated.” 


Can Design Changes 
Improve Car Safety? 


Batting for the Passenger Car Activity, John H. Hunt, Gen- 
eral Motors Corp., faced the headlight glare problem without 
blinking, walked squarely into the safety aspects of automobile 
braking, peered frankly at the limitations on vision in the mod- 
ern car and looked at the safety problems involved in crash 
dangers, roadability, fatigue factors and other minor car con- 
struction angles. The occasion was the Safety Session on 
Thursday evening at which Sidney Williams, director of public 

safety, National Safety Council, presided, following a brief 
business session conducted by SAE President Harry T. Wool- 
son. 

No hope of real improvement in the lighting situation from 
the standpoint of safety is possible, Mr. Hunt said, except by 
recognizing that conditions have greatly changed since speci- 
fications were developed to secure illumination and prevent 
glare by the aiming of a single pair of fixed beam headlamps. 
“Our only chance,” he said bluntly, “outside of introduction ot 
radically new inventions, is to recognize that the opposing 
views as to what constitutes good headlighting — simply ex- 
pressed as demand for illumifiation vs. demand for glare elimi- 
nation — come from the fact that we have two fundamentally 
different conditions to meet, and that we must have really two 
lighting systems to meet these conditions.” 

A very large percentage of the drivers in the Middle West, 
he added, use these two systems which are incorporated in 
modern headlighting equipment without compulsion from the 
police. 

As regards brakes, Mr. Hunt pointed out that there is a 
tendency to overemphasize maximum possible deceleration 
and to forget that brakes are used many times oftener to make 
minor adjustments in car speed than to stop. 

Equal distribution of braking, he said, will tend to make the 
wear approximately equal — front and rear and overall service 
conditions are likely to be better. Any specifications covering 
brake performance, he added, should include an allowance for 
a reasonable amount of deterioration. He recommended that 
no specifications be adopted which require too high a percent 
age of that available from a 50-50 brake distribution for a 
50-50 weight distribution. 

Many present-day brake problems, he said, might be reduced 
by greater attention to cooling. Advances are to be expected, 
he said, because we probably have reached the limit of increase 
in car speeds and in shrinkage of wheel diameter, so that effort 
which formerly went to meet radical increases in requirements 
can go into refinement of detail. 

He showed the changes in driver vision which have come 
about in recent years, pointed to the fact that the wide pillar 
posts have come as a result of lowered center of gravity which 
contributes to safety against overturning and expressed the view 
that limitations on vision probably contribute more to driver 
fatigue than to making driving actually unsafe. Windshield 
wipers, he said, do not clear as large a part of the windshield 
area as is desirable. Much of the adverse owner reaction about 
vision limitation, Mr. Hunt believes, may come as much from 
having a changed pattern of the area which the driver can see 
clearly as from actual reduction in the area. 

He pointed to the many protections which have been in- 
corporated in cars against crash dangers and discussed the vari- 
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ous types of injuries which occur to people involved in crashes. 
Modification of car design to reduce passenger injury in crashes 
requires considerable attention, Mr. Hunt believes. He urged 
an investigation by all companies on this subject. 

Further improvement in ventilation, he said, will help re- 
duce fatigue in drivers, although many contributions along 
this line have already been made. The automobile radio really 
is a safety factor, he indicated, because it helps to reduce bore- 
dom, the effects of which are frequently the same as are the 
effects of fatigue. 

In the course of an extensive discussion of roadability as re- 
lated to safety, Mr. Hunt indicated the desirability of a car 
which understeers as opposed to one which oversteers and 
voiced the personal belief that steering ratios may have gone 
too high. He concluded with discussion of various specialty 
gadgets which have been suggested from time to time as aids 
to safety. He rehearsed the dangers arising from governors 
due to lack ot accelerating ability in passing other cars and 
said that compulsory use of direction signals might result in 
the giving of an increased number of false signals. 

“Open minded discussion,” he concluded, “among car en- 
gineers and public officials and safety engineers is necessary if 
real progress is to be made in improvement of car safety.” 

Dramatically illustrated discussion came from Dr. Claire 
Straith, Detroit plastic surgeon, who has specialized in repair- 
ing injuries suffered in automobile accidents. He showed pic- 
tures of injured cases and pointed specifically to various types of 
projections in automobile interiors which had caused them, 
urging that all possible interior projections be eliminated as 
rapidly as possible. The passengers riding in a vehicle which 
crashes, he said, are the ones usually hurt, the driver himself 
getting off with slight injuries in a majority of cases. 

Dr. H. C. Dickinson, National Bureau of Standards, urged 
that legal responsibility for avoiding an accident should rest 
on the driver who is making a turn or doing the extraordinary 
thing, rather than on the man behind who is driving straight 
ahead. For this reason he opposes the use of direction signals. 

Tests to determine the relations between beam candlepower 
end visibility distance were described by Val J. Roper, General 
Electric Co., the investigations being unique in that the drivers 
were unaware that they were being tested. Results show that 
a driver perceives an unexpected obstacle only half as far away 
as an expected obstacle and that 1000 cp. in the direction of 
the eye from opposing headlamps reduces the perception dis- 
tance with present headlamps about one-third. Ten times this 
amount of glare reduces the perception distance about two- 
thirds. 

“With higher wattages in the meeting beam,” he empha- 
sized, “it is possible to provide illumination along the right 
side of the road sufficient for reasonably safe seeing when meet- 
ing other cars and with glare relief at least equal to that of our 
present lower beams.” 

John P. Arnoldy, chief of the traffic control police, State of 
Minnesota, branded set speed governors as “dangerous and 
hazardous,” but urged the possibility of a flexible governor to 
be controlled by the driver which would permit the driver to 
govern his own speed voluntarily in accordance with the speed 
zone in which he might be traveling at any given time. 

A. G. Herreshoff, of Chrysler, said that his organization has 
developed a flexible type governor which can be set for a 
given speed, but so designed that the driver can push through 
the set speed by special effort under emergency conditions. He 
also discussed the possible need for different standard bumper 
heights. 

Packard’s assistant chief engineer, Earl H. Smith, emphasized 
the need for concentration on car design features to make 
operation easier and less fatiguing, while W. S. James, chief 
engineer of Studebaker, pointed to lack of data on the true 
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relationship between speed and accidents. No speed is uni- 
formly safe, he pointed out, for all areas and road conditions. 

Austin M. Wolf, automotive consultant, decried the growing 
thickness of body pillar posts, pointed out that even the present 
two-way front seat adjustments leave something to be desired, 
and praised the unit type body construction as a safety advan- 
tage. He also urged positioning of speedometers so that they 
may easily be read. 


Aircraft-Engine Trends 
Viewed from Two Continents 


Graphic portrayals of future aircraft engines from both sides 
of the Atlantic - England and America — converged at the first 
Aircraft-Engines Session which opened the meeting on Tuesday 
night with Arthur Nutt, Wright Aeronautical Corp., as chair- 
man. Inherent characteristics of in-line air-cooled aircraft en- 
gines and the effects of various operating conditions on flame 
travel in a gasoline engine were the subjects of the two papers 
taken up in the second Aircraft-Engines Session which was held 
the following afternoon and at which Ralph N. Du Bois, Avia- 
tion Mfg. Corp., Lycoming Division, was chairman. 

In the next five years the general-purpose aircraft engine will 
give way to “horses of course” or specialized engines, presaged 
A. H. R. Fedden, Bristol Aeroplane Co., Ltd., in his paper, 
“Trend ot Air-Cooled Aero Engines in the Next Five Years,” 
as read by W. M. Evans, also of the Bristol organization. 

This specialization, he continued, will be occasioned by a 
considerable step-up in performance generally and a greater 
cleanliness of design. Although indicating that the next five 
years will be a period of intense activity, Mr. Fedden believes 
that the development of an airplane engine will become a more 
expensive and prolonged undertaking and that it will be im- 
practicable to make design changes as rapidly as in the past. 
This trend, he pointed out, “emphasizes the vital necessity of 
a wise choice when a new design of engine is in the project 
stage. 

As the aircratt to be powered by future aircraft engines have 
a profound effect on engine design, Mr. Fedden first en- 
visioned the most important types to be expected in the future, 
before proceeding with his analysis of coming engines. 

“T cannot help but believe,” he contended, “that the marked 
stepping up in performance of aircraft during the last few 
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years must level out and gradually slow up and, theretore, no 
very drastic changes in layout will be made in the next five 
years.” 

Specifically Mr. Fedden believes that “the classic Douglas 
type” will be continued in variant forms, larger sizes, and with 
a greater number of engines. 

“Not in the best interests of aviation,” is Mr. Fedden’s 
opinion of recent extravagant estimates of radical changes in 
design and performance in the near future. “A wiser mental 
attitude would be,” he believes, “to recognize that there are 
natural limits to progress at any given stage of development — 
but to refuse to regard them as rigid and immutable barriers.” 

Returning to his forecast of engines Mr. Fedden came down 
to cases: “Speeds of 400 m.p.h. and more may be envisaged 
without coming into the danger zone of the compressibility 
burble,” he announced, but added that stratosphere flying will 
not be current practice, with a few military and commercial 
exceptions. Engine production will be standardized, he pre- 
dicted, suggesting four types of air-cooled engines of 750, 1150, 
1500, and 2000 hp., and comparing radial and in-line designs. 
These engines will weigh just a little more than 1 lb. per hp. 
100-octane fuels will be standard then, he continued, and we 
can expect an increase in horsepower of about 25 per cent and 
decreased consumption of about 7 per cent, from them. 

Looking at the Diesel aircraft engine in the next five years 
Mr. Fedden pointed out that improvements in carburetor en- 
gines and fuels will make the case of the Diesel “more dif 
ficult to substantiate.” On the other hand he stressed the ad- 
vantages of the Diesel, especially the decreased fire risk and 
lower fuel consumption, and deplored the fact that greater 
emphasis is not placed on compression-ignition research in 
England. 

Focusing attention on the importance of ease in production, 
Mr. Fedden warned: “We must not let our enthusiasm for too 
small cylinders get away from us, as such reductions are ac- 
companied by increases in cost of production.” 

After startling listeners by the statement that the drag of the 
cooling air flow may become a helpful thrust at very high 
speeds, Mr. Fedden explained how the cooling system acts as 
a heat engine under these conditions. 

“Standardization of all components is a pressing need of 
the aircraft industry today,” Mr. Fedden believes, stating that 
this purpose will be aided by the ascendancy of the Douglas 
type with power units localized on the plane wings. 
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Engines may be installed in the wings in the next five years, 
he concluded, but the wings will have to be thick enough to 
accommodate existing types with little change, as a complete 
changeover is out of the question in such a short time. 

“At least 50 per cent greater output will be provided by fur- 
ther development of existing aircraft-engine types,” estimated 
George J. Mead, vice-president and chief engineer, United Air- 
craft Corp., in the second paper of the session, “Powerplant 
Trends,’ which gave the American view of future develop- 
ments. The paper was read by L. S. Hobbs, engineering man- 
ager of the same corporation, in the absence of Mr. Mead who 
was in England where he had just presented the same paper 
betore the Royal Aeronautical Society. 

The present rate of progress in development can be main 
tained at the same rate, he predicted, “provided our invaluable 
allies, the chemist, the metallurgist, and the fuel technician, 
can keep pace with our needs.” 

The trend toward smaller cylinders tor the higher outputs, 
combined with the general acceptance of the two-row type, 
has effected a decided reduction in frontal area per horsepower, 
he explained. 

“Evident future needs for engines of from 2000 to 3000 hp. 
have focused attention on employing a greater number of 
cylinders to obtain the desired added displacement,” he con 
tinued. These needs may result in two new types, predicted 
Mr. Mead, the cylindrical or multi-row radial and the rectangu 
lar or flat multi-bank in-line engine. A net saving in the fuel 
bill of as high as 20 per cent is looked for by Mr. Mead from 
the combined reductions in powerplant drag and further im- 
provement in specific fuel consumption. 

In predicting slow and gradual evolution in aircraft-engine 
development instead of radical changes, for the immediate fu- 
ture, Mr. Mead saw eye to eye with the view expressed by Mr. 
Fedden in the preceding paper, said he: “Development must 
continue to be a steady step-by-step process .. . . the problems 
are more complex than ever before and require both greater 
time and more expense for their solutions . . . 
at last settled into its stride.” 

Continuing, Mr. Mead discussed detailed trends in power- 
plants function-by-function and part-by-part. Speaking of 
fuels he believes that their improvement is “the greatest single 
aid in bettering engine performance during the past ten years 

. and that the general adoption of 1oo-octane fuel can be 
safely predicted.” Of cooling he feels that “there is every in- 
dication that blower cooling will permit carrying the power 
of air-cooled engines considerably higher . . . . more means 
must soon be provided to cool the spark-plug.” The exhaust- 
driven turbo supercharger was pointed out by Mr. Mead as 
being best able to meet future requirements. The advantages 
of sleeve valves at the higher crankshaft speeds of the future 
were stressed by Mr. Mead. 

“Powerplant development can and will keep pace with re 
quirements,” was his optimistic conclusion. 

H. L. Brownback, consulting engineer, in written discussion, 
was “struck by the difference in the mode of attack of the two 
papers.” However, he did not believe the difference surprising 
in the light of the fact that the preponderance of European 
engines had to be built to satisfy military requirements and 
thus tended toward specialized design whereas, with American 
engines built for transport service, cost is more of an item, he 
reflected. Differing with Mr. Fedden’s belief that the trend 
would be away from the single-engine types, he pointed out 
that the pursuit or “destroyer” type of military craft that em- 
ploy a cannon that shoots through the propeller shaft must of 
necessity continue to be a single-engine type. 

Data that led to the startling conclusion that maximum 
pressures of boosted spark-ignition engines ran up almost as 
high as those of compression-ignition engines were disclosed by 
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Carlton Kemper, National Advisory Committee tor <Aero- 
nautics, in discussing Mr. Fedden’s comparison of these two 
aircraft-engine types. If this tactor were taken into account, 
he pointed out, the comparison would be more favorable to 
the Diesel engine as Mr. Fedden’s whole argument is based on 
the greater weight of the compression-ignition engine. Work 
at Langley Field shows, he continued, that the compression- 
ignition engine likes boost, so that the amount of boost is 
limited only by cylinder pressures. Also Mr. Kemper con- 
tended that increases in octane number do not reduce specific 
fuel consumption to any appreciable extent, rather that they 
work almost entirely toward increasing power. 

H. C. Mansell, Bristol Aeroplane Co., Ltd., told of his re- 
searches with aircraft compression-ignition engines, describing 
one design of small power that holds an altitude record. 

Answering Mr. Brownback, Mr. Hobbs reported that they 
were endeavoring to find out whether a cannon will be used 
on single-seater pursuit planes. Concerning the spark-ignition- 
compression-ignition comparison he pointed out the mainte- 
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nance record of the former type in transport service where the 
only work necessary ina 600-hr. run is to overhaul the spark- 
plugs every 60 hr. Noting that Mr. Fedden’s drag figures were 
higher than those given in Mr. Mead’s paper, he recommended 
more study to find out which data are correct. 

Characteristic features of the in-line type of aircraft engine 
which make it particularly suitable as an engine of high output 
were pointed out by A. T. Gregory, Ranger Engineering Corp., 
in his paper, “The In-Line Air-Cooled Aircraft Engine.” 

“The in-line air-cooled engine,” he explained, “is an engine 
that is supposed to cool perfectly even though the front cylinder 
shuts off the cooling air from the rest of the cylinders. Its 
front area is small so that it should fit into almost any fuselage 
without increasing the frontal area. It should allow perfect 
visibility and have a high thrust line. In the higher horsepowers 
particularly, the in-line engine should be lighter than other 
types and should require comparatively little servicing.” 

“The in-line engine is basically a high-speed engine,” con- 
tended Mr. Gregory, “and there does not appear to be any 
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particular advantage in rating it at less than 3000 r.p.m. for 
very high outputs. Rather, there are very decided advantages 
to be gained from an increase in speed above this value.” 

Reterring to Mr. Gregory’ s statement that all high- ‘output 
engines develop approximately 0.7 hp. per cu. ft. per min. pis- 
ton displacement regardless of size, number of cylinders, or 
cylinder arrangement, N. N. Tilley, Continental Motors Corp., 
pointed out in prepared discussion that this statement 1s ap- 
parently the same as saying that all engines develop the same 
brake mean effective pressure. This condition may occur tor 
a given octane fuel, he conceded, although data presented else- 
where indicate an appreciable variation in brake mean effective 
pressure with cylinder size, temperature of air-fuel mixture, 
and other design factors or operating conditions. If more 
cylinders make lighter engines, other explanations can be used 
instead of the argument presented, he concluded. 

“If an in-line engine is jacketed completely as shown in Mr. 
Gregory’s paper, the advantage of turbulent flow is lost and 
more power is required to cool,” claimed Mr. Kemper. To 
back his contention he told of tests on cowled single cylinders 
using the same pressure drop employed in multicylinder tests 
in the wind tunnel that did not show as effective cooling be- 
cause, he explained, we found we were not duplicating condi- 
tions. 

“T am afraid Mr. Gregory has fallen into a trap on the sub- 
ject of the trend of weights with increasing number of cylin- 
ders,” suggested W. M. Evans, Bristol Aeroplane Co., Ltd., 
contending that Mr. Gregory’ s data show an increase in specific 
weights with increasing number of cylinders instead of a de- 
creasing trend as interpreted by Mr. Gregory. As the Napier 
24-cylinder engine is a well-developed type, its higher specific 
weight should be considered as such, he explained. 

“The agony of lubrication increases as the square of the 
speed,” claimed S. D. Heron, Ethyl Gasoline Corp., taking 
issue with Mr. Gregory’s contention that the higher speeds of 
the in-line engines would simplify lubrication problems. He 
pointed out, also, that the enclosed lubricated valve gear is not 
a sole development of the in-line engine, but was developed 
simultaneously for several types about 1924. 

The cooling and bearing arrangement shown seems “decep- 
tively simple,” contributed A. L. Beall, Wright Aeronautical 
Corp., opining that it would become more complex as the 
number of cylinders increase. 

Mr. Tilley is correct about brake mean effective pressures, 
agreed Mr. Gregory in summation, as is Mr. Heron in that both 
radial and in-line engines have enclosed valve-gear lubrication 
in common. He defended his position as regards fewer lubri- 
cating problems at high speeds by stating that it is apparently 
possible to operate without ring-sticking at higher revolutions 
per minute. On the subject of trends in specific weights with 
increased number of cylinders, he reiterated his belief that the 
weight of the Napier 24-cylinder engine can be lowered con- 
siderably with further development. 

Flame speed in an Otto-cycle engine decreases with increas- 
ing altitude in an unsupercharged engine, with 1 increasing inlet 
temperature, with increasing humidity — flame speed increases 
with supercharging, or with reducing the exhaust pressure with 
inlet pressure constant — concluded C. L. Bouchard, summariz- 
ing the results of the paper: “Altitude and Other Variables 
Affecting Flame Speed in the Otto-Cycle Engine,” prepared 
by himself, C. Fayette Taylor, and E. S. Taylor, all of Massa- 
chusetts Institute of Technology. 

The increase in flame speed with reduction in exhaust pres- 
sure is undoubtedly due to the decreasing proportion of resid- 
ual exhaust gases in the mixture, he explained in his interpre- 
tation of results. The effects of various operating conditions on 
the rate of flame travel across the combustion-chamber were 
determined, he related, by means of flame-trace photographs 
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taken on a moving film and made through a glass-window slot 
in the cylinder of a small L-head single-cylinder engine. 

We found, Mr. Bouchard continued, that the initial period 
of slow burning at the start of combustion occupied about ro 
per cent of the distance across the combustion-chamber, ex- 
plaining that the flame speed during this initial period was 
figured separately from the average flame speed during the 
rest of its travel. 

“It appears that combustion-chamber shape, spark-plug loca 
tion, heat transfer, and piston motion are also factors which 
influence flame travel,” concluded Prot. L. C. Lichty, of Yale 
University, in prepared discussion in which he related their 
theoretical and practical effects. 

Explanation for some of the paper’s results was suggested in 
Marvin, Jr., National Bureau 
of Standards, as read by H. K. Cummings, also of the Bureau. 


written discussion by Charles F. 


It is very difficult, he stated, if not impossible, to isolate com 
pletely the independent effects of pressure and temperature in 
an engine. Moreover, he continued, measurements of the spread 
of the fame cannot be analyzed to yield accurate values of the 
speed of propagation of the unburned charge — the fundamental 
speed of greatest interest. 
mental * 
servations ot the spread and the development of pressure in a 


However, he went on, this tunda- 


‘transformation velocity” can be calculated from ob- 
spherical bomb with central ignition. It is hoped, Mr. Marvin 
concluded, that data showing these effects will soon be ob- 
tained using apparatus now being constructed by the National 
3ureau of Standards, with the support of the National Advisory 
Committee for Aeronautics. 
Interpretation of the data is very vague, feels Robert N. 
Janeway, Chrysler Corp., taking issue with the paper’s con- 
clusions that flame speed is the only factor that determines 
the rate of pressure rise and that the flame speed is assumed 
to be constant during 85 per cent of its travel. 


are dangerous, he concluded, because the combustion-chamber 


Generalizations 


shape used is not representative of service engines, lacking 
their turbulence. 

Mr. Janeway’s criticism of the combustion-chamber used was 
answered by both Mr. Bouchard and Mr. Du 
plained the difficulty of 
that can be seen through and still be representative of service 


301s who ex- 
constructing a combustion-chamber 


engines designed for greater turbulence. 


Aircraft Radio Shielding 
Judged “Too Elaborate” 


Present aircraft radio-shielding practice was indicted as 
being unnecessarily complicated and costly in one of the three 
papers presented at the Aircraft Radio-Shielding 
rected by A. L. Beall, Wright Aeronautical Corp., session chair 
man. 


Session di- 


In the other two comprehensive investigations of mica 
spark-plugs and the character of the spark discharge were re 
ported. 

“Little or no effort has been expended to determine the 
extent to which an airplane should actually be shielded,” con 
tended Harold E. Gray, American Airlines, Inc., in his paper, 
“Radio Shielding,” which presented the results of practical 
experience in airline operation. “In many cases the practice 
has been overdone just to be on the safe side,” he continued, 
“or to sum the matter up, a ship is shielded largely on sus 
picion. 

Although conceding that highly efficient radio operation that 
is relatively interference-free is now being enjoyed, Mr. Gray 
feels that such operation is obtained only by constant vigilance 
and at a far greater cost than if the deserved amount of cor 
sideration and attention were given to the subject. 

All shielded ignition harnesses are basically the same, he 
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explained, and may be divided into two classes: those using a 
common shield or manifold from which the individual wires 
are distributed by means of flexible leads designed to have 
shielding properties, and those employing individually shielded 
conductors. 

Commenting on the neglect of radio shielding deplored by 
Mr. Gray, E. E. Husted, Titeflex Metal Hose Co., in prepared 
discussion, suggested that several manufacturers of radio- 
shielding equipment are now in a position, as a result of con 
siderable research, to render valuable consulting service and 
should be called in tor advice before a new model of an engine 
is released. He also presented details of radio-shielding equip 
ment to supplement those given by Mr. Gray. 

Rising in defense of the aircraft manufacturer H. H. Bruder- 
lin, Douglas Aircraft Co., reported the extent of research work 
that is being carried out on radio-shielding problems. 

Other discussers were A. T. Gregory, Ranger Engineering 
Corp., and A. L. Beall who termed the paper “a severe indict 
ment of radio-shielding design.” 

Three methods for measuring the discharge current of auto 
motive ignition systems using the cathode-ray oscillograph 
were presented by George F. Blackburn in the paper “Electri- 
cal Character of the Spark Discharge of Automotive Ignition 
Systems,’ by Mr. Blackburn, Dr. Melville F. Peters, and Paul 
T. Hannen, all of National Bureau of Standards. These meth- 
ods are by measuring the voltage drop across a resistance, by 
measuring the voltage drop across an inductance, and by de 
flecting the cathode beam magnetically by means of coils in- 
troduced into the circuit, he explained. The study was spon 
sored by the Bureau of Aeronautics of the Navy, he announced. 

“One of the primary objects of this work,” he stated, “is to 
develop technique which can be used to determine the char 
acter of spark discharges of automotive ignition systems without 
appreciably disturbing the ignition circuit.” 

After showing agreement between nieasured and computed 
values of current and voltage, Mr. Blackburn concluded: 

“The spark occurring in the secondary circuit of a spark 
generator on interrupting the primary current usually consists 
of a number of separate discharges, each of which may consist 
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of a capacitive and an inductive component. In each discharge 
the decay of the current in the inductive component, if such a 
component is present, is followed by the rapid rise of resistance 
in the gap, whereupon the capacitance is again charged to such 
voltage that the discharge is repeated. The spark ends when 
there is no longer sufficient energy in the secondary winding to 
charge the capacitance to the breakdown voltage.” 

“A spark is a spark as far as igniting the charge is con 
cerned,” believes Walter J. Spengler, Scintilla Magneto Co.. 
Inc., the first discusser, “and amperage has no effect on flame 
propagation in the engine.” Referring to measurement of the 
maximum current, he reported that 20 amp. is the highest 
value that he had been able to measure, although conceding 
that it is probably as high or higher than that computed in the 
paper. 

The final paper of the session, an exhaustive report of the 
cooperative efforts of the Bureau of Aeronautics of the Navy 
Department, the National Bureau of Standards, the SAE, and 
the Naval Aircraft Factory at Philadelphia, entitled: “An In- 
vestigation of Mica Spark-Plugs,” by Dr. Melville F. Peters, 
H. Kendall King, and John P. Boston, all of the National Bu- 
reau of Standards, was summarized by Dr. Peters. He ex- 
plained the various steps of the “simplified” mathematical 
analysis of the heat flow employed, and discussed the related 
problems of thermal expansion. 

Recalling that he flunked hydraulics in his college days be- 
cause of too many K’s, Otto C. Rohde, Champion Spark Plug 
Co., feels the same way about the mathematical analysis in the 
paper: “too many K’s with assumed or computed values.” 

“The assumption throughout the whole paper is that mica 
plugs are desirable,” he continued, “but my experience does 
not confirm it because the right kind of mica is too hard to get 
in sufficient quantity.” The logical approach to the problem, 
he suggested, is to try to develop substitutes for mica. Mr. 
Rohde concluded his discussion with a plea for more coopera- 
tion from metallurgists and chemists in the quest for this new 
material. 

Answers to A. T. Gregory’s inquiry as to the possibilities for 
future development in reducing the size of the plug came from 
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several sources. Mr. Rohde reported that reduction in size 
of the plug had the disadvantage of lowering the strength of 
the steel and, therefore, required a material of lower heat con- 
ductivity, whereas Dr. Peters replied that results with smaller 
plugs gave just as good results, except for lower mechanical 
strength. 

In reply to Mr. Rohde’s remarks on spark-plug materials, 
Dr. H. C. Dickinson, National Bureau of Standards, explained 
that the work did not necessarily recommend the use of mica 
spark-plugs, stating that a similar investigation on porcelain 
plugs is now in progress. 


Trailers Bring Nightmare 
Problems to Car Makers 


Answering the question, “What the Trailer Means to the 
Car Manufacturer,” James H. Booth, Buick Motor Co., said 
that when 2500 or more pounds of trailer are added to the car 
designer’s problems he may be expected to have unpleasant 
dreams. “Every additional pound of weight is a nightmare.” 
George L. McCain, Chrysler Corp., presided at the session. 

Practical ways of modifying the particular cars which are 





Along Trailer Row 





Seven manufacturers exhibited nine passenger-car trailers 
at the trailer exhibit held on the grounds of The Green- 


brier during the Summer Meeting. Those participating 

included the Auto Cruiser Co. of America, Bender Body 

Co., Covered Wagon Co., Hayes Body Corp., Royal Wil- 

helm Co., Split Coach Motor Corp., and Stout Engineering 

Laboratories. Interest centered on “trailer row” follow- 
ing the Trailer Session, Friday morning. 





going to pull trailers to make them more satisfactory were 
suggested by Mr. Booth as a result of experimental studies. 
“Some units,” he stated nevertheless, “just cannot be helped 
and will have to suffer until the trailer industry absorbs a suf- 
ficient percentage of automobile production to warrant special 
equipment on cars intended for this purpose.” 

A suitable hitch is the car designer’s major and first prob- 
lem, Mr. Booth said, thus indicating that the SAE started in 
at a vital point when it set up a cooperative committee with 
trailer manufacturers to seek hitch standardization as its first 
activity in the trailer field. 

Mr. Booth’s paper is published in full on pp. 221-224, 
TRANSACTIONS SECTION, this issue. 

Another step toward final action on standardization of 
tourist trailer couplings was taken when committee chairman 
A. G. Herreshoff reported at the Trailer Session widespread 
approval from a majority of trailer, car and couplings manu- 
facturers of the tentative recommendations for a standard pro- 
posed by his committee last January. 

Analyzing replies from 44 companies to a request for ap- 
proval or comment on the committee’s recommendations (see 
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SAE Journat, February, 1937, p. 54), Mr. Herreshoff said that 
every one of the eight points in the specification had approval 
from more than 75 per cent of those answering. He rehearsed 
the various points in the specifications, read details of untavor- 
ab!e comments which had been made on some of them and 
asked for further written discussion from interested parties to 
be used by the committee in attempting to arrive at a finally 
satisfactory revision. 

Trailer manufacturers, car engineers and special investigators 
were unanimous in discussion condemning the use of tourist 
trailers without brake equipment. E. B. Neil, N. W. Ayer & 
Co., told of emergency stop tests which he had made on trail- 
ers equipped with brakes and without brakes. The results 
showed the car to be almost impossible to handle in a sudden 
stop from 50 m.p.h. when the trailer brakes were disconnected. 
With the trailer brakes connected, stopping was extremely 
smooth and even. Similar results were cited by M. H. Car- 
penter, Split Coach Motor Corp., of emergency stop tests trom 
40 m.p.h. In this latter case, the deceleration rates were better 
for the car and trailer with trailer brakes attached than for the 
car alone. 

Discussers agreed, too, that trailer construction and hitches 
must be so developed that operation of car-trailer units will be 
entirely safe at speeds in excess of 30 m.p.h.-— and that this was 
not the case in many present instances. Henry M. Crane, 
General Motors Corp., was the most emphatic speaker on th 5 
point. He emphasized also his belief that there is great danger 
to roadability and handling when any heavy weight is attached 
to the rear of an automobile — including, in his opinion, an 
engine in the rear of the car unless engines much lighter than 
those now available are developed. The business coupe, he 
said, is the car model which can best be adapted to a proper 
hauling of a tourist trailer. 

Need for adequate tire capacity was another element strongly 
emphasized throughout the discussion. W. I. Ford of U. S. 
Rubber Products, Inc., said that rear tires on a car hauling a 
trailer wear twice as fast as normally and that the front tires 
last one-third longer. Hauling a trailer, Mr. Ford said, gives 
the possibility of 45 per cent overload on the car rear wheels. 
B. J. Lemon of U. S. Rubber Products, Inc., suggested that 
car manufacturers should work recommendations for 
proper tire inflations for their cars when trailer is and is not 
attached. 

Dangers to safety from a rear tire blowout while hauling a 


out 


trailer were said by several speakers to be more serious than 
from front tire blowout. 


Sees Comeback of COE Truck 
Due to Legal Restrictions 


“SWC” may become the new name for cab-over-engine 
trucks. If it does its origin can be traced to the T & M Wed- 
nesday morning session at which Pierre Schon, General Motors 
Truck Co., Austin M. Wolf, automotive consultant, and Robert 
Cass, White Motor Co., presented papers on the subject. Schon, 
Wolf, Cass —“SWC.” SAE Vice-President John M. Orr con- 
ducted the meeting. 

The truck industry had its start with the cab-over-engine 
or engine-under-seat, type of truck, said Mr. Schon, who spoke 
first. As evidence he quoted from a 1911 catalog the follow 
ing selling points of that day: less overall length and shorter 
wheelbase for a given length of loading space; greater facility 
in handling in congested traffic; less space required for storage, 
at loading platforms and in streets, and better distribution of 
load. 

Only three more points are needed, he added, to adequately 
cover the advantages of the modern cab-over-engine truck 
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namely: greater safety — because of greater visibility; advan- 

tages in meeting legal size and weight restrictions; attractive 
appearance and greater advertising value. 

The appearance of early-day trucks of this type, he main- 
tained, probably led to their abandonment in America, al- 
though European manufacturers continued to build them. 
Such advantages as shorter length and better load distribution 
were of lesser importance, he explained, because there were no 
drastic size and weight restrictions, no problems of load dis- 
tribution due to legal axle-weight limitations; and as solid tires 
were standard equipment there was no important tire-over- 
loading problem. 

These advantages are now of great importance and the place 
ot the cab-over-engine truck is being firmly re-established, he 
declared. 

»-ton standard 
chassis, which would ordinarily take a 135 cu. ft. panel body, to 


a COE type of truck with a special 257 cu. 


Mr. Schon spoke of converting a standard 


. body for a body 
operation where body-load space means more than payload 
capacity as “one of the most outstanding examples of increase 
in utility value.” He made computations to show that with 
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the assumed list price of $700 for the conversion and the cus- 
tom-built body, against the factory cost of $229.50 for the 
standard panel body, the COE type shows a price advantage 
of 37 cents per cu. ft. 

In concluding he stated, “Up to 1937 the comeback of the 
COE type was handicapped due to limited production and ex- 
cessively higher prices in comparison to the conventional type. 

These ultra-modern vehicles are now available at a much 
lower cost differential, primarily due to larger production vol- 
ume... . Should this trend continue it is quite possible that its 
many operating advantages and greater utility value will make 
a place for the COE in transportation to the extent where the 
question may arise in future years: ‘Is there a place in transpor- 
tation for the conventional type of truck?’ ” 

Mr. Wolf, in speaking of ““C 
Status and Design,” 


-ab-Over-Engine Trucks, Their 
warned that we must keep our feet on the 
ground and not permit the artist to sacrifice accessibility and 
vision for mere appearance, although the hiding of many 
chassis details such as shackles, springs, frames and brackets 
imparts an esthetic touch to which even a truck, in most of its 


applications, should not be immune. 
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Mr. Wolf noted that the inherent good visibility possibilities, 
due to the higher location of the driver and the elimination of 
the conventional long hood on the COE trucks, have been 
nullified in some designs by the cut-off due to the relatively 
high location of the bottom of the windshield. A “V” type 
windshield, he added, works to good advantage, particularly 
when the bottom side corners are lower than the center. He 
suggests that, as visibility is so closely allied with safety, some 
disinterested source should develop visibility data for presenta- 
tion at some future SAE meeting. 

The speaker noted that the sleeper-cab and the five or six- 
man cab fit in very well with the COE truck, since the addi- 
tional length required does not encroach upon the body length 
which would be used on a comparative conventional truck. 
He believes that insulation of the cab from the engine compart- 
ment on the score of heat and fumes has been well carried out 
in view of previous experience on bus design. 

Many designs, he said, provide for a removable powerp!ant 
which can be slid forward after removing the radiator grille and 
the front enclosure plate, as the engine, including the radiator 
in most cases, is mounted on a removable sub-frame. Thus, 
he explained, major repairs can be made on it, although in most 
instances the customary servicing can be done without removal. 

Mr. Wolf stressed that the shortened wheelbase of this type 
of truck, and the approach of the center of gravity of the load 
toward the front axle has brought about a rather abrupt change 
in dynamic weight distribution. This, he said, makes condi 
tions more critical than in the case of conventional design 
which is less sensitive to weight transfer, thus adding to the 
braking problem. Not only is greater weight transferred for 
ward, he pointed out, but the same amount is subtracted from 
the rear. 

In discussing the riding qualities of the COE type of truck, 
Mr. Wolf stated that to obtain good riding comfort in a truck 
in which the load may continually vary and /or range from full 
load to no load has always been a real problem. This, he said, 
has been emphasized in the COE truck and can only be al 
leviated by refined suspension design. Mr. Wolf believes that 
some form of multi-stage front spring suspension is a possible 
solution. 

Mr. Wolf concluded with the observation that the COE truck 
is ideally suited-to many applications. As in any new endeavor, 
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he continued, it has had to pass through a period of “grow ing 
pains.” He paid particular tribute to “a worthy and distinct 
pioneer in this field —- the Autocar Company.” 

Maintenance costs of COE trucks keep pretty much in line 
with those of modern conventional trucks, maintained Mr. 
Cass, in his paper on COE truck maintenance. In preparing 
his paper Mr. Cass collected a number of statements from en 
gineers which bore out his conclusions. It is generally agreed, 
however, he added, that time and accounting systems have not 
permitted collection of complete comparable data. 

Ordinary adjustment of the distributor, changing of spark 
plugs, attention to water pump and the normal accessories of 
the engine can be done in about the same number of moves in 
the COE truck as a modern conventional model, he said, add 
ing that in some of the conventional models with high fenders 
the accessibility is not as good as in the COE. 

Mr. Cass also pointed out the advantages in removing the 
powerplant which in many COE models is mounted on a sub 
frame and slid out from the front with the radiator and trans 
mission as part of the general assembly. Because of the com 
pactness of the COE sheet-metal and cab set-up there is much 
less trouble from cracking of fenders or other sheet metal parts, 
the author stated. 

B. B. Bachman, Autocar Co., a former SAE President, was 
first called upon to discuss the papers. He expresséd the views 
of several discussers in calling Mr. Schon’s prediction that the 
COE may completely supplant the conventional type of truck 
as we know it today, “a bit optimistic.” Mr. Bachman made 
known his belief that the mounting of the powerplant so that 
it can be easily removed does not pay for itself. This was sup- 
ported by several operators who mentioned that it is rarely 
necessary to take out the powerplant except for major overhauls. 

T. C. Smith, American Telephone and Telegraph Co., 
granted that COE type of truck has advantages for some ap 
plications and remarked that the future depends upon the 
degree that some of the present-day objections to this type of 
truck are overcome. Among the adverse features from an 
operator's point of view, he mentioned that the original price 
is considerably higher, that space in the cab is lost to the engine 
shroud on some models, and that it is often so placed that the 
driver dismounts from the left, into the traffic stream. There 
is limited room for a propeller-shaft power take-off for operat 
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ing a winch and the installation is difficult, Mr. Smith said, 
also mentioning that in some models the transmission extends 
into the body of the truck. This, he said, makes it difficult for 
both body builder and user. 

Col. G. A. Green, General Motors Truck Co., noted that 
when his company first built COE trucks they designed them 
so that the engine could be easily removable. .The sales de 
partment, he said, asked that expenditures in this direction be 
curbed as the cost of such installation was not warranted. 

Fred B. Lautzenhiser, International Harvester Co., in pre 
pared discussion stated that the COE unit is entirely unsuited 
for the largest user of motor trucks — the farmer. Nor should 
it be used, he said, in other applications where travel is over 
soft terrain. 

Fred L. Faulkner, Armour & Co., told about the 60 or 70 
COE trucks operated by his company. These, he said, are 
used primarily in crowded urban centers, cost about the same 
to maintain as the conventional present-day truck — but more 
than of trucks of several years ago due primarily to the more 
simple design of that time. 

H. O. Mathews, Public Utility Engineering & Service Corp.; 
A. J. Scaife, Autocar Co.; Clinton Brettell, R. H. Macy & Co.; 
Mr. Walters and J. G. Holmstrom, Kenworth Motor Truck Co., 
also took part in the discussion. 


Let Manufacturers Design 
Trueks. Purchasers Urged 


The time is past when truck purchasers adapt their operating 
schemes to the limitations of the vehicles available, Merrill C. 
Horine, Mack Mtg. Corp., told those attending the Thursday 
morning session in his paper on “Fundamentals of Vehicle 
Performance.’ Instead, he said, the manufacturer now must 
adapt the vehicle to meet the requirements established by the 
purchaser. This can best be done, he declared, if the purchaser 
tells the truck manufacturer what he wants the truck to do, 
and leaves the rest up to him. 

Detining pertormance as the rate of maintenance of motion 
against resistance arising from road surface, grades, snow, 
wind and trafic, the speaker believes that the greatest im- 
pedance of performance is traffic. 

Regarding performance rating Mr. Horine spoke of the 
ability factor which, he said, is generally understood to mean 
the tractive effort delivered at the rear tires, divided by the 
product of 20 times the gross vehicle weight, in tons, and the 
Meyers tractive formula, which in essence is virtually the same 
thing. Drawbacks to these forms of ratings, he explained, are 
that they are: —based upon the peak torque of the engine, 
which occurs at an engine speed which is below that at which 
competent drivers operate; provide no margin for loss of maxi- 
mum torque output as result of loss of motive power efficiency 
between overhauls; are dependent upon the manufacturer's 
rating which may or may not be optimistic; take no account of 
speed; have to be worked out individually for each ratio and 
gear change; and are not subject to fair comparison because ot 
Variations in total gear ratio which affect the result. 

Another method described is to express performance in terms 
of grade ability at 20 m.p.h. This, he pointed out, cancels out 
the factor of variable ratios but is still based upon peak torque 
or manutacturer’s rated torque. 

None ot these three methods, he declared, permit direct 
comparison between different vehicles except when definite al- 
lowances are made, and they do not readily permit direct in- 
terpretations in terms of operators’ problems. 

Offering important advantages over other known methods. 
stated Mr. Horine, is the method of rating devised by the SAE 
Rating Committee. This yields a performance factor, in the 
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form of an index figure, which is directly comparable between 
different vehicles and which permits the determination of grade 
ability and speeds under any given conditions, he maintains. 

This method, he said, eliminates the manufacturer’s claim as 
to torque and substitutes a formula based upon prevailing 
torque per cubic inch of piston displacement in truck engines; 
provides a further correction of torque developed at governed 
speed, rather than at the relatively slow peak torque speed; 
and, finally, the formula is simple to use. 

This stressing of performance formulas, he declared, is to 
emphasize the fact that horsepower-to-weight ratio is the basic 
fundamental of performance, and no amount of manipulation 
of gears or axles can affect this basic relationship to perform- 
ance ability. However, Mr. Horine added, while fundamentals 
are indispensable, they alone are not sufficient, and the matter 
of gear reduction is without question, the most important single 
factor contributing to satisfactory performance, excepting the 
power and torque of the engine alone. 

Warning against fallacious notions concerning the effects of 
different arrangements of gear reductions, he said that perhaps 
one of the most popular delusions has to do with the effect on 
performance of overgearing in transmission or auxiliary. He 
showed that the overgeared transmission offers no virtues in 
itself, and that it results in speeding up the driveshaft speed 
over that of the crankshaft — speed that spells trouble with the 
giant joints required for heavy trucks. Also that it causes 
greater churning of lubricant and that it involves the use of 
smaller pinions, whose pitch lines, being of a smaller radius, 
result in higher tooth pressures from the same input torque 
and whose lesser number of teeth means greater rate of wear. 

There are instances, he said, where transmissions in use do 
not have adequate ratio range. In such cases, he maintained, 
the use of auxiliaries, either in the form of extra transmissions 
or two-speed axles are the only alternatives. It should be clearly 
understood, he continued, that these can never be anything 
more than a makeshift to compensate for an inadequate ratio 
range in the main transmission. 

In concluding he expressed his hope that purchasers of motor 
transport equipment will avoid specifying means by which 
results may be obtained, and, instead, specify the results which 
must be secured, leaving the selection of the proper units to 
accomplish the results up to the truck manufacturer. 

Stephen Johnson, Jr., vice-president representing the Truck, 
Bus and Railcar Activity, who was session chairman, opened 
the discussion by reading comments submitted by B. B. Bach- 
man, Autocar Co., which bore out Mr. Horine’s contention that 
the fundamentals of gear reduction are not generally appre- 
ciated. Mr. Bachman does not agree that the case for the 
overdrive box is as dark as the author pictured it. The problem 
of propeller shaft speeds, he believes, can be handled. He feels 
that although the pinion size is a factor in the axle, it is bal- 
anced by the greater torque impact to which the pinion is 
subjected to with the direct-gear box. Likewise, his opinion 
is that the increased loading on the spigot bearing of the main- 
shaft and the first-speed pinion on the countershaft calls for a 
heavier and more costly overall design to provide equal capacity 
in the direct-drive box as compared to the overdrive. 

A number of discussers pointed out that state legislators are 
taking more and more interest in performance ability, and that 
some proposals being considered are quite unreasonable. F. B. 
Lautzenhiser, International Harvester Co., predicted that the 
majority of states will have requirements for grade ability and 
stopping ability. He added that gross weight may eventually 
be controlled by performance ability. 

Austin M. Wolf, automotive consultant, commented on the 
unreasonable demands of operators who want trucks with 
passenger-car performance. Such trucks, he added, would be 
all engine. 
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Fred L. Faulkner, Armour & Co., believes that most opera- 
tors try to follow Mr. Horine’s suggestion of leaving the speci- 
fications up to the manufacturer, but, he added, in some 
instances they cannot get the desired gear boxes because the 
truck manufacturer doesn’t make them. They find it necessary 
to substitute two-speed axles or something else. His company 
specifies ability to climb a 3% per cent grade at 20 m.p.h. 
Good performance on hills, he feels, is good business, as slow 
trucks holding up traffic on hills create ill will toward the 
company that operates them. 

Mr. Horine answered a question by Robert Cass, White 
Motor Co., as to operator's problems on the Pacific Coast, by 
saying that the severe conditions met by them and certain 
other operators are comparatively rare, and that their pur- 
chases are but a small part of the total market. For that reason 
the mass production manufacturer does not build a truck to 
operate under such conditions and those operators who must 
face them have no other alternative than the adoption of aux- 
iliary devices. 

Others taking active part in the discussion were T. C. Smith, 
American Telephone & Telegraph Co.; Capt. O. A. Axelson, 
Columbia Gas & Electric Corp.; Pierre Schon, General Motors 
Truck Co.; K. D. Smith, B. F. Goodrich Co.; F. K. Glynn, 
American Telephone & Telegraph Co., and L. Ray Bucken- 
dale, Timken-Detroit Axle Co. 


States Need for Crankease 
Oil Temperatu re Control 


“The purpose of controlling crankcase oil temperature is to 
provide better engine lubrication and thereby reduce engine 
wear, and improve engine performance and economy.” Thus 
Ellis W. Templin. Los Angeles Department of Water & Power, 
the sole speaker at the Wednesday evening session, introduced 
his paper on “Crankcase Oil Temperature Control.” F. L. 
Faulkner, Armour & Co., was in the chair. 

Mr. Templin presented a mass of data obtained from study- 
ing those trucks in his fleet which operate over the torturous 
runs from Los Angeles to Boulder Dam, and along the Los 
Angeles Aqueduct into the High Sierras. On these trips the 
elevations vary from 200 ft. below sea level to 8000 ft. above, 
and atmospheric temperatures range from — 26 deg. tahr. to 
130 deg. fahr. Road conditions, he reported, include congested 
city trafic, paved high-speed highways, desert sand roads and 
heavy snow. 

In his paper Mr. Templin took 60 sec. Saybolt Universal as 
the minimum permissible crankcase-oil viscosity. He also noted 
that engine performance is poor and cylinder wear greatest at 
cylinder temperatures below 140 deg. fahr., and that at above 
170 deg. fahr. danger lies in the possibility of excessive oil 
temperatures which may reduce the viscosity of the oil below 
the recommended 60 sec. S.U., thereby causing damage to the 
engine. 

Mr. Templin showed the need for crankcase oil temper 
ature control for both low and high operating temperatures. 
Such control, he said, would effect definite economies in oper- 
ation, especially by permitting lighter oils to be used safely, 
which would allow satisfactory starting and prevent low tem- 
perature cylinder corrosion. Lower maximum temperatures 
of circulating oil would have a definite influence in lowering 
the internal temperatures of the engine, especially of the pis 
tons and bearings, he stated, adding that the life of these and 
related parts would be prolonged. Another factor in reducing 
engine wear, he declared, is the avoidance of film rupture and 
oil decomposition by operating with lighter oils at a controlled 
maximum temperature. 

Many creditable efforts have been made, he said, to provide 
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temperature units. 
tinued, a complete mechanism for control of both high and 
low temperatures should be designed especially for, and built 
into the engine so that the full benefit of oil temperature con 
trol possibilities may be realized. 

Until engine designers provide adequate crankcase oil tem 
perature control, he declared, operators may well protect their 
engines against excessive temperatures by use of crankcase oil 
temperature indicators. 

Mr. Templin showed, from the data presented, that by the 
use of engines with adequate temperature control it would be 
possible to use SAE 20 or 30 oil almost universally, year in 
year out, with a reduction in engine wear and improvement 
in performance. 

Several discussers seriously questioned Mr. Templin’s as 
sumption of 60 sec. S.U. as a minimum viscosity — or of any 
given viscosity as a minimum for that matter. The interrela 
tionship of the qualities of oiliness and viscosity was empha 
sized as one factor making it difficult, if not impossible, to set 
a minimum viscosity figure. 

G. L. Neely, Standard Oil Co. of Calif., pointed out that the 
introduction of the full-length water jacket prevents excessive 
temperature of crankcase oil, and is a step in the right direc 
tion. The principal problem, he believes, is the development 
of suitable means of preventing the extremely low tempera 


tures that interfere with cranking. Electric heating devices, he 
added, are a good substitute for a heated garage, but are of 
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no use in a parking lot or on a street where there is no electric 
socket to plug into. 

Edward F. Donham, Illinois Bell Telephone Co., has no- 
ticed that sludging occurs during cold months due to cooler 
operating temperatures ol present-day engines, and suggested 
warming of crankcase oil might help avoid this. 

That temperature control of crankcase lubricants is needed 
to avoid rapid oxidation leading to ultimate destruction of the 
lubricant, was the opinion of A. W. Burwell, Alox Corp. 

Other discussion submitted by A. Ludlow Clayden, Sun Oil 
Co.; Max M. Roensch, Chrysler Corp.; H. C. Mougey, Gen 
eral Motors; Carl T. Doman, Doman-Marks Engine Co.; 
Weldon Worth, U. S. Army Air Corps; F. M. Young, Young 
Radiator Co.; Gordon McIntyre, Imperial Oil, Ltd.; W. J. 
Cumming, Surface Transportation Corp. of New York; L. P. 
Saunders, Harrison Radiator Co.; and Dr. Ulric B. Bray, Union 
Oil Co. of Calif., added to the foregoing remarks. 


Gadgets Get Explained at 


Fuels and Lubricants Session 


A. G. Marshall, Shell Oil Co., came from the Pacific Coast 
to preside at the Gadgets Session, Friday morning, which was 
sponsored by the Fuels and Lubricants Activity. Six short 
papers were read on instruments recently devised for knock 


rating of fuels, to indicate spark advance, for automatic speed 
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load dynamometer control, and to study valve gear and crank- 
shaft vibration. 

The first instrument described was a springless bouncing- 
pin indicator. The paper was read by Earl Bartholomew of 
Ethyl Gasoline Corp., who collaborated with Cleveland Wal- 
cutt, also of Ethyl, in its preparation. Comparing the instru- 
ment to the bouncing pin indicator employing a piston whose 
movement is resisted by a heavy coil spring and a later device 
where the piston and spring are replaced by a thin diaphragm, 
he listed the advantages of the springless indicator having the 
pin actuated by both a diaphragm and the engine cylinder as: 
elimination of a secondary bounce of a pin which reduces the 
number of electrical contacts per explosion; improved electrical 
contact; long life of contact points; high degree of stability in 
operation; maximum sensitivity, easily obtained by the ad- 
justment of the gap between the contact points; ease of ad 
justment. 

The Sunbury Knock Indicator was described in a paper by 
Richard Stansheld and E. S. L. Beale, Anglo-Iranian Oil Co., 
which was read by J. R. Sabina, Atlantic Refining Co. Briefly, 
this device records the velocity at which the cylinder is strained, 
as an indication of the intensity of knock, by an iron rod 
fixed to the upper part of the cylinder and by mounting an 
electromagnetic type of pick-up unit on the water connection 
at the lower end of the casting; the lower end of the rod and 
the pole at the pick-up being adjusted to give an air gap of a 
few thousandths of an inch. The pick-up unit, it was ex- 
plained, consists of a permanent magnet around the pole of 
which is wound a coil of fine wire connected to the terminals 
from which the electrical output may be taken, this output 
being proportional to the velocity at which the air gap alters. 
Loads are carried from the unit to the grid of the rectifying 
and amplifying vacuum tube and thence to the knock meter. 
The reading on the meter can be arranged to vary with knock 
intensity. The authors noted particularly that this device has 
no moving parts other than the pointer of the knock meter. 

At this point Prof. P. H. Schweitzer of Pennsylvania State 
College discussed the Penn State Ignition Lag Indicator for 
rating Diesel fuels and gave a brief demonstration in explain 
ing its use. In this instrument the compression ratio is shifted 
until a fixed time lag of 15 deg. occurs, rather than by using a 
definite compression ratio to determine time lag. 

Two methods of determining spark advance under actual 
road conditions were explained by Gilbert Way, Chrysler 
Corp., and J. R. MacGregor, Standard Oil Co. of Calif. Mr. 
Way read a paper which he prepared in collaboration with 
Sidney Oldberg and J. B. Macauley, Jr., also of Chrysler, de- 
scribing the methods used by their company. The device used 
by the Standard Oil Co. of Calif. was explained by Mr. Mac- 
Gregor, who collaborated with K. R. Eldredge, of the same 
company, in the preparation of the paper. 

Mr. MacGregor also read a paper, which he and L. 7 
Folsom, also of Standard Oil, prepared, on Automatic Speed 
Load Dynamometer Control. In it was described an electric 
circuit conceived and developed by Mr. Folsom, to be used 
with an electric generator which, under actual tests, has given 
results showing it to be flexible to a degree where it is ab!e to 
approximate in the laboratory any set of conditions likely to be 
encountered on the road. 

The final paper on the symposium was prepared by Sidney 
Oldberg, Maynard Yeasting and Max M. Roensch, all of 
Chrysler, on “Valve Gear and Crankshaft Vibration Studies 
With Cathode Ray Oscillograph.” Read by Mr. Roensch, it 
pointed out that the cathode ray oscillograph is particularly 
adaptable to study the general problem of engine smoothness 
because of its attendant advantages in unlimited frequency 
response, convenience of use, ability to synchronize to a re 
current pattern, and large viewing screen. 
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The authors described an instrument developed to include 
the features necessary to cover the broad range of problems 
existent or contemplated, using as illustrations of its application 
studies of valve gears and crankshafts. 

The nature of the papers limited the discussion. It was 
brought out that in instrumentation electronic devices are 
more and more coming into use and that it is particularly 
important that there is no distortion developed by the electronic 
devices themselves giving false indications of the phenomena 
to be measured. 

Written discussion prepared by L. C. Roess, the Texas Co., 
describing action of the bouncing pin as observed in a study 
using a cathode ray oscillograph to record the number and 
length of contacts, was read by Mr. MacCoull. One result ot 
this study, he said, was to show that multiple contacts per 
explosion are due to what may be termed “spring surges,” and 
not to multiple bounces of the pin itself. 

T. B. Rendel, Shell Petroleum Corp., commented that the 
Sunbury indicator has the distinct advantage of also being 
capable of measuring Diesel fuels for cetane numbers. 

Dr. A. E. Becker, Standard Oil Development Co., remarked 
that although the Sunbury indicator does not take care of all 
difficulties it is another step in advance. He also noted that 
the Sunbury indicator can be set in the morning for use during 
an entire day and that this cannot be done with the bouncing 
pin indicator. Neil MacCoull, Texas Co., particularly compli 
mented the paper read by Mr. Way on the spark-advance 
indicator, for its frank presentation of data showing ratings ot 
specific cars using distinct fuels. This, he believes, is the first 
time that such data has been revealed by a motor car manu 
facturer. 

Mr. MacCoull also expressed his belief that the dynamom 
eter described by Mr. MacGregor and Mr. Folsom has far more 
flexibility than the ordinary chassis dynamometer. He also 
mentioned the necessity, in making dynamometer tests, of 
having plenty of air driven over the car to cool the oil pan 
under the engine as well as the radiator. This was also borne 
out by L. P. Saunders, Harrison Radiator Co. 
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New “Oiliness” Data 
° re ° ° 

Stir Wide Discussion 

General agreement on just what “oiliness” is, appeared det 
initely nearer after surprising new data on its effects and 
relationships had been presented at the Lubricants Session 
directed by C. Herbert Baxley, International Aviation Asso 
ciates, session chairman. Both of the papers given — the first 
reporting oiliness and wear investigations on a new testing 
machine, and the second studying oiliness as related to high 
pressure viscosity — were widely discussed. 

“Friction and wear do not correlate, and high oiliness does 
not necessarily result in low wear,” was the startling conclusion 
of the paper: “High Oiliness - Low Wear?” by G. L. Neely, 
Standard Oil Co. of Calif., which presented the results of in 
vestigations on his newly developed “Kinetic Oiliness Testing 
Machine.” 

This machine, Mr. Neely explained, was designed to mini- 
mize the effects of viscosity in order to investigate lubricants 
under conditions where oiliness effects predominate. Another 
important feature of the machine, he continued, is that the 
surfaces are maintained automatically at a fairly uniform 
degree of smoothness by the lapping action produced by the 
combined rotating and sliding motion of three bronze pivoted 
buttons as they are driven around a circular steel track. Test 
oil is supplied to the track through tubing, he went on, and 
track 
whereas the wear of the bronze buttons was of sufficient mag- 


the steel showed no measurable wear in these tests, 
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nitude to be measured by weighing the buttons before and 


ably different in degree, and sometimes in direction, from the 
after each test. 


effect on friction. 
Tests on lubricants employing various addition agents show, " 
Mr. Neely concluded, that it is a simple matter to find an 


addition which merely improves oiliness, but its effectiveness 


The rule of “ladies first” was applied by Chairman Baxley 
in the discussion of Mr. Neely’s paper, with Miss Louise 
Leidig, National Bureau of Standards, leading off. She pointed 


on the wear-reducing value of the lubricant may be consider (Continued on page 39) 
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About SAE Members: 








Burgess Darrow, development manager, 
Goodyear Tire & Rubber Co., Akron, has been 
transferred to California as manager of technical 
service. Mr. Darrow has been affiliated with 
Goodyear since graduating from M. 1. T. in 1911 
and was previously connected with the Califormia 
plant from 1920 to 1923. 

L. B. Alltason has joined the staff of Na 
tional Broach and Machine Co. as sales engineer. 


He was formerly engineering representative in 
Detroit for Fellows Gear Shaper Co. 


]. S. Shelton, former warrant officer, aero- 
nautical engineering, U. S. Coast Guard, Miami, 
Fla., has joined the Glenn L. Martin Co., Balti- 
more, as aeronautical engineer. 

Thomas M. Nevin has been appointed 


Studebaker district manager tor Mexico, Central 
America and the Caribbean, with head .juarters 


Thomas M. 
Nevin 


To Mexico City 





in Mexico City. Mr. Nevin has been associated 
with Stewart Warner, Budd Wheel and Rockwell 
Products. He resigned his position as general 
sales manager of the latter company to accept 
the Studebaker appointment. 


George Mueller, ]r., formerly in the engi- 
department of the LeBlond-Schacht 
Truck Co., Cincinnati, has been made sales en- 
gineer. 

Frank M. Smith has been made vice-presi- 
dent and general manager of the Stout En- 
gineering Laboratories and the Stout Motor Car 
Corp. He will be located in Dearborn. 


neering 


Walter F. Whiteman has joined the B. & 
J. Auto Spring Co., Brooklyn, N. Y. He was 
formerly spring service engineer with Brodic 
System, Inc., also in Brooklyn. 


W. H. Blackmer is vice-president and 
general manager of the Packless Metal Products 
Corp., Long Island City, N. Y. He was pre- 
viously with the Laminated Shim Co., Inc., of 
the same city, as sales manager. 


]. W. Shields, who was in the truck and 
bus tire department of Firestone Tire & Rubber 
Co., Akron, has joined U. S. Rubber Products, 
Inc., as sales engineer. He will have head- 
quarters in Detroit. 


Laurie C. Smith has severed his connec- 
tion with the Atlas Imperial Diesel Engine Co., 
Oakland, Calif., and is now employed by th 
Pacific Gas and Electric Co., San Francisco. 


L. R. Jones has resigned his position as chict 
engineer with the Auburn Automobile Co., Con 
nersville, Ind. 


P. W. Litchfield, preside nt of the Good- 
year Tire & Rubber Co., sailed from New York 
on S.S. Washington, May 4. 


Major M. V. Brunson, Quartermaster 
Corps, U. S. Army, was designated an honor 
student in civil engineering, graduate school, at 
the Honors Convocation of the 
Michigan. 


University of 


Arthur Nutt, vice-president in charge of 
engineering, Wright Aeronautical Corp., has 
been appointed by the Council to succeed E. P. 
Warner, whose term expires, as SAE representa- 
tive on the Engineering and Industrial division 
of the National Research Council. Carl Breer, 
Chrysler Corp., the Society’s senior representa- 
tive, will continue to serve. 


W. H. Higham of the Vacuum Oil Co. of 
South Africa, Ltd., Cape Town, S. A., visited the 
Summer Meeting of the Society during his first 
trip to the United States in five years. 


R. Masson Webster, Jr., is chassis and 
tool designer with the American Bantam Car Co., 
Butler, Pa. He was previously layout drafts- 
man with the Mack Manufacturing Corp., Allen- 
town, Pa. 


Com. Bruce G. Leighton, recently mack 
vice-president of the Intercontinent Corp., New 
York, will have headquarters in Shanghai, China. 


* G. Nordlinger has joined the Shell 


Petroleum Corp., as senior mechanical engineer, 
Wood River, Il. 


]. P. Hilands is vice-president of the Pips 
and Tube Bending Corp. of America, Newark, 
N. J. He was formerly afhliated with the Tube 
Reducing Corp., Stamford, Conn 


Edsel Ford is the new owner of Pierre 
Renoir’s noted painting “La Tasse de Chocolat.’ 
Painted in 1878, this picture has long been 
considered one of the French master’s most 
distinguished figure subjects. 


ie ge Capel, formerly engineering super- 
intendent, South African Airways, Durban, 
Natal, S. A., has taken the position as chiet 
engineer of British Airways, Ltd., Gatwick Au 
port, Horley, Surrey, England. 





Ralph S. Jenkins has been named 


Vice 
president of Gar Wood Industries, In Detroit. 
He will be in charge of manufacturing in all of 
its divisions. Mr. Jenkins came to Gar Wood 
trom the St. Paul Hydraulic Hoist Co., wher 


he was general manager. 


Frank E. Watts has been promoted to vice 


president of the Hupp Motor Car Corp. Mr. 
Watts has been active in the industry for more 
than 30 years. Back in 1904 he was designe! 


Frank E. Watts 
Hupp 


Vice-President 


for the Electric Vehicle Co. and the Eisenhuth 
Horseless Vehicle Co., and was also technical 
writer for the Horseless Age magazine. He 
joined Hupp in 1910 as designer and engincer 
He was made chief engineer in 1916, a post he 
has held continuously since that time 


H. M. Jacklin’s title recently has been 
changed from associate professor to that of 
professor of mechanical engineering. He 1s on 
the faculty of Purdue University, West Lafayette, 
Ind. 


E. T. Vincent, who has been chief en- 
gineer, Diesel division, Continental Motors Corp., 
has joined the faculty of the University of Michi- 
gan as professor of mechanical engineering. He 
is retained in a consultant capacity by Con- 
tinental. 


Dr. Henry Edward Merritt is assistant 
superintendent of design, Roval A il, Wool- 
ich, London, England 


Executive Changes at General Motors 


Altred P. 


is C. E. Wilson. 


Mr. Sloan, a member of the society since 1910, 





William 5. Knudsen 
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Sloan, Jr., has been elected chairman 
of the Board of General Motors Corp., and William 
S. Knudsen, president. Mr. Sloan will also 
chairman of the newly established Policy Commit- 
tee which will have jurisdiction on questions 
broad corporation policy, involving both finance 
and operation. Mr. Knudsen is a member of this 
committee and another SAE member serving on it 


be 





ot 


Alfred P. Sloan, Jr. 


was president of the corporation before thi 
change, an office he has held since 192 

Mr. Knudsen joined the SAE in 1934. 
Formerly executive vice-president _ ol 
G.M.C., he will, in his capacity as presi 
dent, assume complete responsibility as 
administration of all the 
operating divisions and subsidiaries other 
than those of strictly financial nature 
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Frank P. Gilligan, secretary and treasurer, 
Henry Souther Engineering Co., chairman of the 
Iron and Steel division of the SAE Standards 
Committee, has been appointed to represent the 
Society on the American Society for Testing 
Materials Committee E-1 on methods of testing, 
section on tension testing. He replaces J. B. 
Johnson, Materiel Division, U. S. Army Air 
Corps, who resigned because of pressure from 
other work. A. L. Boegehold, General Motors 
Research Corp., has been appointed Mr. Gilli- 
gan’s alternate. 


]. E. Batchelor has joined the staff of the 
Ethyl Export Co., following his resignation from 
the Vacuum Oil Co. Pty., Ltd., where he has 
been employed as automotive engineer and avia- 
tion officer for Queensland, Australia. In his 
new position he will be located in Melbourne, 
Australia. 


F. ]. Foster is on the engineering and experi- 
mental staff of the American Bantam Car Co., 


Butler, Pa. 
Leonard Doppel has joined the Circle Cab 
Corp., New York taxicab operators, as engineer. 


He was previously engineer with the Eagle Cab 
Corp., also in New York. 


Harry M. W hittaker was named chief en- 
gineer of the Micromatic 
on May 1. 


Hone Corp., Detroit, 
He formerly was associated with the 


Harry M. 
Whittaker 
Neu 
{ffiltation 





Ex-Cell-O Aircraft & Tool Corp., and until re 
cently was head of the Whittaker Engineering 
Co. of Detroit. 


Delmar G. Roos, 


baker Corp., has recently returned to the United 
States from Europe where he has been studying 
automotive developments. While abroad he also 
served as consultant to Rootes Securities of Lon- 
Humber, Hillman, Talbot, 
Sunbeam and Commer. 


technical adviser, Stude- 


don, who control 


Active on A.T.A. Committees 


Fourteen members of the SAE are among 
those appointed to five new subcommittees of 
the American Transport Association’s Bus Divi- 
sion’s committee on development of equipment 
of which J. C. Baine, Jr., is chairman. 

Serving with E. S. Pardoe, 
subcommittee on passenger convenience and com- 
fort, are D. E. Blair, H. E. Simi and H. I. Sulli- 
van. On the Diesel engine subcommittee, of 
which Mr. Blair is chairman, are W. J. Cum- 
ming, A. J. Scaife, Martin Schreiber, Mr. Simi, 
R. C. Snell, Mr. Sullivan and Guy W. Wilson. 

With R. H. Stier, chairman of the fuel and 
tuel supply subcommittee, are Charles Guernsey, 
Mr. Pardoe, Mr. Scaife, S. B. Shaw and Mr. Simi. 
Mr. Simi is chairman of the technical review 
subcommittee. SAE members serving with him 
are Mr. Guernsey, Mr. Scaife, Mr. Shaw, Mr. 
Snell, Mr. Stier and Mr. Wilson. 

Working with Mr. Guernsey, chairman of the 
ventilation, heating and elimination of bus odors 
subcommittee, are Mr. Baine, Mr. Cumming, 
Mr. Pardoe, Mr. Schreiber, Mr. Snell, Mr. Sulli- 
van, F. L. Wheaton and Mr. Wilson. 


chairman of the 
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.... At Home and Abroad 








Frederick Ritz has been elected vice-presi- 
dent of the Hooven, Owens, Rentschler Co., 1n 
charge of Diesel engine manufacturing. Mr: 
Ritz was formerly superintendent of the Diesel 
department, General Machinery Corp., of which 
Hooven, Owens, Rentschler Co. is a subsidiary. 


John A. Watts has joined the Hartford Ac- 
cident & Indemnity Co., Chicago, as engineer in 
the special risk and engineering department. H« 
was previously on the engineering staff of Hoot 
Products Co., also Chicago. 


Leslie Peat, former editor of Automotive 
Industries and recently connected with American 
Machinist and Business Week, has been named 
New York editorial representative of Automo 
tive Industries. 


Duncan P. Forbes, president and general 
manager, Gunite Foundries Corp., Rockford, IIl., 
has been elected a director of the American 
Foundrymen’s Association for a_ three-yeat 
period. 


Dr. Zay Jeffries, technical director, incan- 
descent lamp department, General Electric Co., 
spoke on “Metallic Vitamins” before the Mid- 
Atlantic Sectional Meeting of the American So- 
ciety for Metals, New York, May 14. 


E. A. Cousins has joined W.G.B. Oil Clari- 
her, Inc., Kingston, N. Y., as manager, manu- 
facturers’ sales, with headquarters in Detroit. 
He was formerly boxing engineer, Chrysler Corp. 


Arthur N. Lappin has joined the engineer- 
ing staff of Sikorsky Aircraft division of United 
Aircraft Manufacturing Corp., Stratford, Conn. 
He was previously junior engineer with the Na- 
tional Advisory Aeronautics, 
Hampton, Va. 


Committee for 


Charles A. Lindemann, formerly mechani- 
cal designer, Philco Radio & Television Co., 
Philadelphia, has joined the General Electric Co., 
Bridgeport, as design engineer. 


This signature of Ernest Wooler, 
chief engineer, Timken Roller Bear- 
ing Co., found its way 

to Ripley’s “Believe It 

ZRNE or Not” cartoon. Be- 
¢ sides having a unique 
signature, Mr. Wooler 


Oo} is vice-chairman of the 
p% ball and roller bearing 
= division of the SAE 


Standards Committee. 

At the Summer Meet- 
ing, just past, he presided at the Hy- 
poid Gear Session. 


Victor W. Pagé is author of the recently 
published 7oo0-page book, “The Ford V-8 Cars 
and Trucks.”’ In it he covers their construction, 
operation and repair. 


R. R. Whittingham has resigned as as 
sistant division manager, Gulf Oil Corp., in New 
York, to accept the position of eastern sales man 
ager, New York Lubricating Oil Co., New York. 


Robert I. Dick has been appointed assistant 
chief engineer, Valley Iron Works, Appleton, 
Wis. He was formerly in the engineering de- 
partment of Fairbanks, Morse & Co., Beloit, Wis. 


Harry E. Schweigler is on the engineering 
staff of the Glenn L. Martin Co., Baltimore. He 


was previously in the engineering department of 
Beech Aircraft Co., Wichita, Kan. 
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G. Waine Thomas has been appointed 
chief engineer of the Reo Motor Car Co., Lans- 
ing. This promotion follows ten years of experi- 


G. Waine 
Thomas 
Reo Chief 
Engineei 





ence with Reo in truck and bus engineering ca- 
pacities. He was formerly with Service and 
Indiana Motor Truck Cos.; the U. S. Ordnance; 
the Apperson Co.; and was chief engineer fort 
the Duplex Truck Co., where he designed search- 
light units for the Japanese Army. With Reo 
he supervised the design and construction of 
the first Reo pusher bus. 


a. wa Keller, president of the Chrysler 
Corp., and Charles F. Kettering, General 
Motors vice-president in charge of research, were 
among the speakers at the Midwest conference 
on Occupational Diseases in Detroit during the 
first week of May. 


Julian Chase, directing editor, Chilton Pub- 
lications, and David Beecroft, Bendix Products 
Corp., took part in a celebration honoring Charles 
E. Duryea as the builder of the first gasoline 
automobile to be made in the United States. The 
celebration was held in Springfield, Mass., wher 
this car was built. 


Frank ]. Oliver, who has been Detroit edi- 
tor, The Iron Age, was recently transferred to 
the New York office of that publication as asso- 
ciate editor. Mr. Oliver has been Detroit Section 
held editor of the SAE Journat for the past year. 

William F. Sherman, 
technical data section, engineering department, 
Chevrolet division of General Motors, has suc- 
ceeded Mr. Oliver as Detroit editor, The Iron 


Age. 


H. O. K. Meister has been appointed gen- 


eral manager of the Hyatt Bearings Division ot 


formerly in the 


mm. ©: &. 
Meister 
G. M. 
of Hyatt 





G.M.C., 
with Hyatt since 1914. 
assistant general manager in which capacity he 
was serving at the time of his recent promotion. 


Harrison, N. J. He has been affiliated 


In 1929, he was named 








ay 


Cut-Throat Competition 


Seen Barrier to Safety 


@ Northwest 

Safe operation and wildcat competition don’t 
mix, said H. C. Reynolds, Interstate Commerce 
Commission, Seattle territory, in speaking before 
the April 16 meeting of the Northwest Section. 
He pointed out that in the operation of common 
carrier trucks, chiseled rates and other forms of 
unfair competition bring experienced and in- 
experienced operators alike to a point where they 
cannot afford to use equipment of sufficient size; 
where they overload; run their vehicles at high 
speeds; and operate their trucks with poor lights, 
inadequate brakes and worn out tires. 

The speaker stated that there is every evidence 
that Congress, in enacting the Motor Carrier 
Act, recognized that regulation of rates, keeping 
of good records, provision of insurance, and 
general consideration of the public’s convenience 
and necessity in authorizing new operations are 
valuable, if not essential, in bringing about 
greater safety. 

Mr. Reynolds noted that in the Motor Carrier 
Act the only direct statement relating to the 
powers and duties of the Commission with re- 
spect to safety (Sec. 204) provides that it shall 
be the duty of the Commission to establish rea- 
sonable requirements with respect to qualifica- 
tions and maximum hours of service of employes 
and safety of operation of equipment. In this 
respect he also pointed out that, although exempt 
from other conditions of the Act, taxicabs, hotel 
buses, school buses, agricultural carriers and 
other exempt vehicles, are made subject to any 
safety requirements the Commission may sec 
fit to impose upon them. Thus, he said, its 
powers are much more extensive in matters of 
safety than in any other phases of regulation. 

Safety regulations, he said, have advanced fur- 
ther in some parts of the country than others. 
Varying regulations between states, he pointed 
out, have made for considerable friction between 
the states, and court decisions have denied the 
states the rights to apply many phases of their 
regulations to interstate carriers. As a_ result 
some interstate carriers have engaged in unbridled 
competition — “thumbing their noses at each 
other and at state regulatory bodies,”” he added. 

Mr. Reynolds blamed the trucking industry 
itself for some of the restrictive legislation that 
has been passed by state bodies. Even presup- 
posing that competing industries have done 
some vote buying, log rolling and indulged in 
graft, the public itself has been willing, even 
desirous, to see the motor carriers punished by 
legislation, he declared. The reason for this, he 
added, is that the public, rightly or wrongly, 
looks upon the motor carrier as a menace to 
safety on the highway; and that viewpoint is 
based upon the public’s contact with these ve- 
hicles. 

Lacy V. Murrow, director of the department 
of state highways, State of Washington, followed 
Mr. Reynolds on the program. He spoke of the 
new highway code in operation in Washington, 





explaining that it had been drafted so that the 
regulations would be reasonably easy to under- 
stand and reasonably easy to enforce. The Na- 
ticnal Safety Council and the Safety Section, 
Bureau of Motor Carriers, Interstate Commerce 
Commission, he reported, contributed their help. 
Continuing, Mr. Murrow discussed sections of 
the code which he believed would be of most 
interest to those attending the meeting. 


Stryker Again Chairman 
Of Aircraft Meeting 


Plans are going ahead for the SAE National 
Aircraft Production Meeting to be held in Los 
Angeles, Oct. 7-9. At its last meeting the 
Council affirmed the appointment of Carleton 
E. Stryker, chief engineer, Curtiss-Wright Tech- 
nical Institute, as general chairman of the meet- 
ing. It was with Mr. Stryker in this capacity 
that the first National Aircraft Production Meet- 
ing, held last year, was so successful. 

Mr. Stryker and his local committee will work 
in close cooperation with SAE Vice-Presidents 
A. L. ‘Beall, representing aircraft-engine en- 
gineering, and F. E. Weick, representing aircraft 
engineering, and with the two professional air- 
craft committees. 


Diesel Costs Down 


Tenfold Since War 


@ Pittsburgh 

“A Diesel engine would cost you $100 per 
horsepower at the end of the War, but one can 
now be had for about $10 per horsepower,” 
estimated O. D. Treiber, Hercules Motors Corp., 
to illustrate the tremendous strides in Diesel 
development made in that period while speak- 
ing before an excellent turnout of 220 at the 
Pittsburgh Section Meeting, April 20. Mr. 
Treiber was introduced by Stephen Johnson, Jr., 
session chairman, and spoke on the fundamentals 
of Diesel engineering design, application, and 
service. 

He went on to tell of the problems that had 
to be solved in the development of smaller, 
faster, and lighter engines for automotive use. 
These problems were made still harder, he 
pointed out, by the necessity of designing Diesel 
engines for chassis designed to accommodate 
gasoline engines and by the need to meet the 
competitive price of gasoline engines, and to be 
of comparative size, weight, speed and mean ef- 
fective pressure. 

One of the important problems encountered in 
attempting to increase speeds, Mr. Treiber ex- 
plained, is that of burning the fuel fast enough 
to keep pace with the rapidly moving pistons. 
Unlike the gasoline engine where the fuel and 
air are mixed largely in the carburetor and mani- 
folds, in the Diesel engine, he continued, the 
mixture of fuel and air must be accomplished 
completely in the combustion space and in a 
more limited time. 
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Discussing compression ratios, Mr lreiber 
told of how loss of efficiency begins at a ro:1 
compression ratio on a strictly thermodynami 
basis, but compression ratios up to 18:1 are 
used in Diesel engines for easier starting and 
better ignition of fuel, he explained. Twice the 
miles per gallon is obtained provided that the 
critical point in the fuel combustion curve is not 
exceeded, Mr. Treiber pointed out, continuing 


his comparison of gasoline and Diesel engines. 
Diesel engines are more efficient when develop 
ing slightly less than maximum power, and thi 
high efhiciency is maintained through a wid 
range of engine speed and power, he add 

Speaking on the lubrication of Diesel engines 
Mr. Treiber indicated a trend toward thinner 
oils in order to secure adequate lubrication bx 
tween closely fitted parts. He explained th 
use of the viscosimeter and predicted that, sinc 
it gives a more important indication of oi! con 
dition, this device probably will supersede oil 
pressure gages. 

“Little is known with certainty about th 
lowest possible limit of Diesel fuel oil viscosity, 
replied Mr. Treiber to his first discusser, Louis 
A. Calkins, Valvoline Oil Co., “but, in fuels of 
less than 35 sec. Saybolt Universal at 1 deg 
fahr., there is very little lubricant,” he con- 


tinued, “‘so that, when kerosene which has a 
viscosity of about 32 to 33 sec. is used as fuel, 
we put in 1 qt. of lubricating oil in each 
of kerosene. 


Others discussing Mr. Treiber’s paper included 
Prof. Sumner B. Ely, Carnegie Institute of Tech- 
nology, and Ralph Baggaley, Jr., McCrady- 
Rodgers Co. 


Textile Makers Oust 
Inhibitions, Says Bird 
@ Detroit 


Mystifying inhibitions and traditions have been 
pushed aside by the textile industry to make 
room for scientihc control and management, 
largely as the result of demands of the automo- 
tive industry, said W. F. Bird, director of 
research and technical control, Collins and Aik- 
man Corp., before the Detroit Section’s April 12 
meeting. He was introduced by Frank S. Spring, 


Section vice-chairman of body activiti Some 
years ago, Mr. Bird continued, it was not un 
common for textile manufacture to make a 
fabric a good deal like the old-fashioned house 
wife made a cake: namely, by inspiration — and 
sometimes it turned out good and sometimes not 


Stating that textile manufacturers have to work 
with raw materials that are to a large extent 


natural products not wholly controllable by man, 
he declared: ““We refuse to admit to ourselves 
that this condition influences our subsequent 
manufacturing results to such an extent that we 
cannot predict or control them ... . we know 
that if we are smart enough we can control tl 
things so that our resulting products may be 
standardized to a very high degre: 

Mr. Bird listed three basic principles in estab- 
lishing quality control. The first is to get rid of 
all “prima donnas and grand-stand players” and 
to substitute intelligent, progressive and coopera- 
tive production management. he second is to 
establish manufacturing specifications and tl 
third, rigid inspection. 

Speaking of dyeing materials he said th al 


in general, three different methods. Noting that 

each of these has distinct advantages for certain 

ultimate uses, he discussed them only from the 
standpoint of the dyeing of automobile uphol 
stery material, as follows: 

1. Stock Dyeing: Stock dyeing consists of dyeing 
the raw material before it has been processed 
into yarn. For automobile up! 
its advantages are very questionable. 


1 
oister dvein 


2. Yarn Dyeing: In this method the yarns are 
dyed the required color before the 
into a fabric. For the automobile upholster 


business, where the requirements are all-over 


are woven 
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solid shades, or patterns of a subdued nature, 
this method is not practical. 

Piece Dyeing: In this method of dyeing the 
material is woven into a fabric in its natural 
state and then dyed. The advantages of piece 


Ww 


dyeing for automobile upholstery tabrics are: 
ease of control and flexibility in control of 
production quantities and inventories. Be- 
cause of these points piece dyeing is the ac- 
cepted method of dyeing automobile uphol- 
stery pile fabrics. 

Mr. Bird listed requirements for automotive 
fabrics as: long life and ability to take hard 
wear; maximum style and beauty for luxurious 
and smart trim effects; ease of handling; elas- 
ticity and softness for comfort; ventilation for 
dissipation of body and interior heat; maximum 
resistance to spotting and ravages of accumulated 
road dust and dirt. 

After research had established that, in general, 
velvet construction was correct for automotive 
uses, he said, it became necessary to invent a 
new fabric, because those in production did not 
completely meet the specifications set up. A pro- 
gram was launched, he explained, which resulted 
eventually in a mohair velvet with shorter, 
firmer, softer pile; with fibers anchored individu- 
ally and ventilated so air would pass freely 
through it to dissipate body heat. This also pre 
vented “‘air binding’ which causes a tendency to 
bumpy riding, he added. Motion pictures illus- 
trated the manufacture of the new fabric. 


Vincent P. Rumely, Detroit chairman who has 
recently moved to Chicago, with the Crane Co., 
returned to Detroit to preside at the session. 


211 Hear Thrills of 
Stratosphere Ascents 
@ Chicago 


The adventurous and danger-fraught aspects 
of balloon flights into the stratosphere and the 
scientihc value of the data acquired, were d« 
picted before 211 members and guests of the 
Chicago Section at its April 30 meeting, by Maj. 
Chester L. Fordney, commanding officer, Central 
Reserve Area, U. S. Marines. 

A highly instructive feature preceding the 
dinner and formal program, held at the 108th 
Observation Squadron Hangar, Chicago Munici- 
pal Airport, was an inspection trip of airline 
equipment and airport facilities under the guid- 
ance of representatives of the American Airlines 
and the United Air Lines. This inspection in- 
cluded exhibits of the American Airlines, United 
Air Lines and a Military Aviation exhibit staged 
in the 1o8th Observation Squadron Hangar. 
While inclement weather in the afternoon some- 
what limited the attendance on the inspection 
trip, it failed to dampen the enthusiasm of thx 
visitors which included many aviation students 
and sons of SAE members. 

Describing the Navy's record-breaking strato 
sphere flight from Akron, Ohio, in which hx 
participated as an observer, Major Fordney re 
vealed the exacting methods employed in acquit 
ing meteorological data in the 10-mile-up zon 
from an enclosed metal gondola, and the value 


+ 


ot such data for future air travelers. Screen 
Major Ford- 


ney, together with a display of the altimeter and 


slides of the flight were shown by 


‘ 
Erratum 

\n important footnote was omitted from 
the bottom of Fig. 1 — Ocean Transports 
Comparative Data, of “Ocean Air Trans 
portation,” by L. C. McCarty, published 
on pp. 14 and 15 of the May, 1937, issuc 
of the JournaL. This footnote explains th 
asterisks preceding figures for the “Rang: 
(Item No. 27) for the A 
“*Range to dry 
tanks is 4000 miles against a 35 m.p.h. 
head wind plus 4 hr. reserve.” 


t 


to dry tanks” 
and B models as follows: 
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other instruments of measurement which were 
used on the flight. 

Major McElvaine of the 108th Observation 
Squadron, host for the Section, spoke briefly on 
the needs for airplane equipment and facilities 
for the squadron, and Captain Newhall directed 
a demonstration of message transmission by 
radio to and from planes in flight above the 
airport. 

The highlights of present-day modern ai 
transport-plane developments were discussed by 
William Litthewood, vice-president in charge of 
who shared 
Reviewing 


engineering, American Airlines, Inc., 
the program with Major Fordney. 
the step-by-step progress in design improvements 
of wing structures, fuselage, propellers, tail struc- 
tures, brakes, and landing wheels, Mr. Little- 
wood gave his listeners a clean-cut presentation 
of the remarkable strides with which airline 
transports have advanced to new standards of 
airplane engineering and performance. The 
improvement in propeller design from the early 
wooden types to the latest constant-speed type, 
he stressed, as representing one of the greatest 
single contributions in man’s conquest of the 
air. 

Edward A. Sipp, as chairman of the technical 
session, introduced the speakers 


‘ . a] 
Credits Fuel Research 
. . r 
In Aircraft Engine Talk 
@ Philadelphia 

The engine manufacturer's responsibility does 
not end with a well-designed engine, maintained 
Raymond W. Young of the Wright Aeronautical 
Corp., in his paper before the Philadelphia Sec- 
tion at its May meeting Airworthiness of the 
whole ship, he continued, is a problem of the 
engine manufacturer as well as the ship designer, 
hence installation and control of the engine have 
occupied much of the engine maker’s time in 
recent years. Engine mounting, he added, has 
been a particularly dificult problem and cowl 
design has much to do with the engine cooling, 
and consequently, performance. 

Outlining the main steps that have mad 
possible almost doubling engine horsepower out- 
put without materially increasing engine size, 
Mr. Young stated that fuel research has mad« 
possible many features of engine design that 
have contributed to both greater power output 
and reliability. He also noted that lubricants 
and lubricating systems have had much to do 
with ability and dependability. 

Mr. Young made no definite prediction rela- 
tive to the Diesel engine’s place in aircraft but 
he pointed out that the Germans have been 
fairly successful with the Diesel engine in sev- 
eral of their craft where long range work with 
economy was desired. 


@ Metropolitan 

Section Chairman T. 
C. Smith with win- 
ners of Met Section’s 
Student Paper Con- 
test. From left: 
Walter E. Arnoldi, 
awarded first prize 
of $50 for his paper, 
“The Nitric Oxide 
in Exhaust 
of Internal Combus- 
tion Engines”: Mr. 
Smith; Second Prize 
Winner Stephen M. 
Batori and = Third 
Prize Winner Igor 
Kamlookhine. These 
students attend Stev- 
ens Institute of 

Technology. 


Gases 


Correct Road Position 
Declared Safety Factor 


@ Metropolitan 

Too often neglected as a major factor in high- 
way safety, is the careful observance of the rela- 
tive position of vehicles, according to J. Willard 
Lord, motor transport engineer, Atlantic Refining 
Co., who addressed the closing session of the 
Metropolitan Section’s 1936-37 season Monday 
evening, May 17. His paper, illustrated with a 
series of slides showing where vehicles were 
in relation to each other at the time of accidents, 
was concurred in by the majority of automotive 
engineers and transportation experts who at 
tended the meeting. 

Too much reliance, he said, has been placed 
on hand signals, stop lights and directional de 
vices. Merrill C. Horine, Mack Mtg. Corp., 
agreed, and suggested that an appeal to sports- 
manship of drivers would be more effective than 
an appeal to courtesy. The latter virtue, he 
contended, is practically extinct in this nation. 

The Society has the all-important function of 
providing the technical advice needed in any 
highway safety program, Sydney G. Tilden told 
the meeting. Far too many regulations, which 
have no basis in engineering knowledge, ar 
imposed by municipal and state officials with 
the result that they become obsolete because of 
new designs or are contrary to regulations in 
neighboring towns and states. 

The Session was held under the joint sponsor- 
ship of the research and safety and the student 
activity. Prizes were awarded to winners of the 
Section’s Student Paper Contest, pictured above. 
Austin M. Wolf presided. 


Over two hundred members and guests turned 
out for the Metropolitan Section Party April 22. 
ifter dining at the Paradise Night Club some 
attended Major Bowes’ broadcast and others 
witnessed the air-presentation of the Show Boat 
program. 


Parts Must Be Perfect 

Says Airline Engineer 
@ New England 
What in other forms of transportation might 
be an annoying delay, would, in aviation, be a 
fatality, declared C. M. Belinn, superintendent 
of engineering, National Airways, Inc., in stress 
ing, to members and guests at the May Li meet 
ing of the New England Section, that, unlike 
other forms of transportation, the airplane d« 
pends solely upon the perfection of its parts 
to sustain flight. With him on the program was 


S. Paul Johnston, editor of Aviation, who told 
of his recent visit to European aviation centers. 
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Both speakers were introduced by Prof. C. F. 
Taylor, chairman of the session. 

Recalling that not many years ago aviation 
was a rich man’s toy, Mr. Belinn gave credit to 
another type of man who through foresight, 
intelligence and hard work linked both coasts 
with an air transport system in the late ’20s. At 
that time, he said, equipment was expensive and 
failures frequent because manufacturers had not 
realized that an imperfect part was useless and 
dangerous. As a result, he added, the operator 
had to spend huge sums to make equipment 
flyable after delivery. 

Soon, he continued, both operator and manu- 
facturer concluded that, aside from the elements, 
dependability could be no better than the equip- 
ment and its maintenance. It was also at this 
time that instruments were begun to be taken 
seriously, he added, and noted that from a set 
up consisting of an oil-pressure gage, tachometer, 
compass and ignition switch the modern in- 
strument panel was developed. 

Mr. Belinn then gave some interesting com- 
parative figures. “An engine of a basic type,” 
he said, “was produced in 1930. During its 
first year of operation failures were frequent 
under 250 hr. It required 200 man-hours to 
overhaul, used 1% qt. of oil per hr. and 17 gal. 
of gasoline. Its cylinders would last about 
1000 hr. at $1600 per set. 

“At the close of 1936, as a result of careful 
study and practice, these same engines were 
being operated with no failures for 600 hr. 
between overhauls, required less than 100 man- 
hours for complete overhaul, burned less than 
1 pt. of oil per hr. and under 14 gal. of gasoline 
per hr. The cylinders run for 3000 hr. or bet- 
ter. This,” he declared, “typifies progress made 
by the industry.” 

Mr. Johnston based his talk on the recent 
visits he made to aircraft factories and airports 
in European countries, and gave an outline of 
air-transport development abroad. 


Supercharging Not a 
“Cure All,”’ Says Plumb 


@ Detroit 

“Supercharging may not be applicable to any 
powerplant nor will it correct all of the troubles 
which exist prior to its installation,’ according 
to R. A. Plumb, Graham-Paige Motors Corp. 
experimental engineer, who addressed the April 
26 meeting of the Detroit Section on “The 
Supercharger—Its Progress and Prospects.” 
“However,” he asserted, “I do believe that the 
facts bear out the contention that positive induc- 
tion is fundamentally sound, and a logical way 
to approach the ideal engine.” 

Also on the program, a joint student-junior 
and regular-member session, was Maj. Frederick 
B. Anderson, commander of the 107th Observa- 
tion Squadron, Michigan National Guard. The 
Major gave a practical explanation of instrument 
flying with Army instruments and also chalk- 
board diagrams to illustrate modern blind flying 
technique. 

In connection with the supercharging of avia- 
tion engines, Mr. Plumb spoke of the China 
Clipper as an outstanding example. It has been 
said, he added, that there would be no room for 
payload if the engines did not employ positive or 
pressure induction. He showed a series of slides 
to illustrate the effects of supercharging of air- 
craft powerplants. “To the average motorist,” 
he noted, “the word supercharger suggests speed- 
way racing with operating conditions under 
which fuel is sacrificed.” In contrast, he de- 
scribed applications in which economy and an 
improved power-weight ratio are attained. 

We now have four major types of such equip- 
ment, he said, namely: the plunger pump, the 
rotary compressor, the Roots and the centrifugal; 
each of which has its own particular set of 
characteristics. 

There are several reasons why the centrifugal 
type has been the most popular in America. 
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Mr. Plumb explained. In the first place, he said, 
such a unit has proved to be the easiest to adapt 
to our engines and the conditions under which 
they operate; secondly, it can be made into a 
simple and durable mechanism which lends it- 
self readily to quality production; and last, all 
of these desirable qualities may be obtained at 
reasonable cost. 

He noted that centrifugal chargers are not 
necessarily noisy. That problem has been satis- 
factorily solved and rotor to crankshaft ratios 
of the 6:1 order are regularly made so silent that 
an experienced ear is necessary to detect any 
supercharger noise when the engine is running 
on the test stand, let alone in the car, he added. 

The “cone” type worm and wheel super- 
charger drive used by his company was chosen 
for its silence in operation and resistance te 
wear, particularly at high speeds, Mr. Plumb 
stated. 

An accessory supercharger being marketed for 
one of the popular automobile engines was dis- 
cussed by D. E. Anderson, of the Bohn Alumi- 
num & Brass Corp., Detroit, the principal com- 
mentator of the evening. On these engines, he 
said, the maximum possible commercial com- 
pression ratio is 6.75 to 1, with 120 lb. b.m.e.p. 
Supercharged, with the same compression ratio, 
smooth operation is obtained with actual b.m.e.p. 
raised from 117 to 136 and maximum horse- 
power from 93% to 125 at r.p.m., he 
declared. 

Major Anderson explained the operation and 
function of each of the blind flight instruments, 
pointing out the need for exact coordination of 
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SAE Coming EVENTS 


Fuels and Lubricants 
Regional Meeting 


Sept. 30 & Oct. 1 
Tulsa, Okla. 


National Aircraft Production 
Meeting 
Oct. 7-9 
Ambassador Hotel 
Los Angeles, Calif. 


Annual Dinner 
Oct. 28 
Commodore Hotel 


New York 


National Production Meeting 


Dec. 8-10 
Flint, Mich. 


Chicago—June 16 


Acacia Country Club— Annual Golf Tourna- 


ment. 


Detroit—June 25-28 
Second Annual Cruise to Mackinac 
the S.S. South American. 


Island via 


Milwaukee—June 11 

Country Club, Racine, Wis. Golf and plant 
inspection of Twin Disc Clutch Co. plant at 
Racine. 


Northern California—June 11 
San Francisco, Cal. 
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controls for climbing, gliding, rolling and turn- 
ing maneuvers of the plane. In addition, he 
explained the operation of radio beams for guid- 
ing planes in fog and storms. To make clear 
the application of all the instruments and naviga- 
tional aids for aircraft, he gave typical problems 
in orientation, using radio beams and cones of 
He also described the processes followed 
in making blind approaches and landings after 
the pilot has established his location and 
aluttude above an airport. 


silence. 


exact 


Automobile Called 


Stimulus of Streamliner 


@ Kansas City 

“The stimulus behind the development of the 
streamliner was the automobile,” claimed E. F. 
Weber, Burlington Railroad, in his paper: “‘High- 
Speed Diesel-Electric Zephyr-Type Trains Now 
in Operation on the Burlington Lines,” the first 
ot two papers read before the meeting of the 
Kansas City Section, April 23, 1937. Eighty-five 
were in attendance when Chairman E. W. 
Pughe, Chevrolet Motor Co., opened the me eung 
with moving pictures taken by Mr. Weber whilk 
traveling on the Burlington Zephyr. In the 
second paper Diesel fuels were with 
emphasis on the difficulties in developing new 
fuels. 

The automobile was at once our despair and 
our inspiration, continued Mr. Weber, for, afte: 
it had taken patrons from us, we adopted some 
of its popular ideas to win them back. 

Speaking of the original Burlington Zephyr, 
he told how the number of passengers had been 
than doubled and the 
reduced from about 70 
mile as compared with the 
train that it replaced. Its weight, including the 
fourth car, is 135 tons, Mr. Weber stated, com- 


disc usse d 


more cost of operation 


cents per 
conve ntional 


cents to 30 


smal] 


pared with 315 tons for the four-car steam train 
There are now 20 streamliners in operation, he 
The Bur 
lington has 8 of them, making more than sgo: 
miles a day, he stated. 

Operating economies come from three 
Mr. Weber enumerated: the Diesel 
light weight, and streamlining. Discussing main 
tenance Mr. Weber pointed out that the 18-8 
(18 per cent chromium and 8 per cent nickel) 


went on, and more are being built. 


y~ources, 
engine, the 


stainless-steel alloy employed requires no paint- 

ing, hence the exterior needs only polishing 
The original reason for the 

the Diesel 


development of 


engine must not be forgotten, re 


minded T. B. Rendel, Shell Petroleum Corp., 
introducing his paper: “Fuels for High-speed 
Diesel Engines.” The reason is, he explained, 
that the engine must burn cleanly and com- 


without objectionable exhaust smell, the 
majority of fuels lying within the 
line and heavy residual oils 
is daily becoming more and more important, he 


plete ly, 
range of gaso 
This characterist 


continued, since the higher speed engines are 
more sensitive to abuse by unsuitable fuel 
ing rough running, smoky 
sticking. 

The more important properties to be con 
sidered in Diesel fuels are 
quality, viscosity, Conradson carbon, and cleanlhi 
ness, Mr. Rendel specified, pointing out the re 
lation of each to satisfactory engine performan 

Ignition quality, Mr. Rendel, is by 
far the most important of these properties fron 
the development point of view, and the major 
problem in raising the speed of the Diesel engine 
is one of ignition and distribution in the cylinder 

Speaking of the necessity for control of the 
delay period, Mr. Rendel said: “In most cases 
the engine designer is in the best position to 
exercise the necessary control, although the igni 
tion quality of the fuel is as important and, in 
cases of bad design, the fuel refiner is called 
upon to furnish fuel that will ignite quicker 

The ignition quality of a Diesel fuel is very 
largely, but not quite, a function of its chemica 

(Continued on page 34) 
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troit, Mich. 

GraHaM, JouN A., president, Motor Improve- 
ments, Inc., Newark, N. J. 

GRUENEWALD, Vat F., superintendent of mo- 
tor transport, Pure Oil Co., Atlanta, Ga. 

Here, WiitiiaM A., research associate, Na- 
tional Bureau of Standards, Washington, D. C. 

Herr, Cuarces H., draftsman, Busch-Sulze: 
Bros. Diesel Engine Co., St. Louis, Mo. 

HoizwasserR, ALBERT S., treasurer and man- 
ager, Arrow Armatures Co., Boston, Mass. 

James, WiLL1AM Jupson, draftsman, Busch- 
Sulzer Bros. Diesel Engine Co., St. Louis, Mo. 

Jessup, Harvan R., sales engineer, National 
Supply Co., Philadelphia, Pa. 

Kari, WiLLtiaM CLEMENT, research depart- 
ment, Continental Motors Corp., Detroit, Mich. 

KENNEDY, VERNE C., executive vice-president, 
Truck Leasing Corp. of America, Chicago, III. 


Kercey, Rospert V., assistant mechanical en- 


gineer, Materiel Division, Wright Field, Day- 
ton, O. 
KLeEEBURG, GeorGE F., regional manager, 


Fleet Sales Division, General Motors Corp., Chi- 
cago, Ill. 

Knapp, JaMEs CLAyTON, specification division, 
service department, Hudson Motors, Tilbury, 
Ont., Canada. 

Knicut, Henry H., assistant to president, 
General Motors Truck and Henry H. Knight Co., 
Pontiac, Mich. 

Larkin, R. C., 
Chicago, Ill. 


president, R. C. Larkin Co., 
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stability, contended Mr. Rendel, adding that there 
is also some importance of the volatility of a 
fuel. Crudes which give high-octane-number 
gasolines yield a low-cetane-number oil, 
and vice versa, he generalized. 

It is the control of ignition delay, he pointed 
out, which is important as opposed to mere 
elimination of the delay period — as a fuel giving 
too short a delay can easily upset the designer's 
arrangement for insuring proper distribution of 
the fuel within the combustion-chamber and 
produce a definite loss in power. 

Diesel fuel specifications are many and varied, 
Mr. Rendel concluded, even for almost identical 
units built by different manufacturers, but the 
A.S.T.M. has made a good start toward correct- 
ing the situation by drawing up a classification for 
five grades of Diesel fuels, he added. 


Students Told of New 


40-Passenger Airliner 
@ N.Y.U. 

Advance information on the new Douglas 
DC-4, 40-passenger airliner featured the talk 
delivered by Capt. Fred Davis, Eastern Air Lines, 
at the smoker of the SAE Student Branch of 
New York University on April 20. 

Confirming the rumor that the DC-4 would 
be equipped with a tricycle landing gear, he 
stated that the nose wheel is set up just in back 
of the pilot’s compartment and the two rear 
wheels are just behind the center of gravity so 
that the airliner rests on the ground at an angle 
of 3 to 4 deg. instead of the usual 12 to 14 deg. 
Such a factor greatly facilitates interior design, 
she explained. 

When asked as to whether this airliner would 
be difficult to land, Capt. Davis replied that the 
tricycle landing gear arrangement permits brak- 


gas 
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Larnep, W. E., first pilot, United Air Lines 
Transport Corp., Chicago, Ii1. 

Larsen, Nem P., vice-president, charge of 
sales, American Coach & Body Co., Cleveland, O. 

LETELLIER, ZENO, vice-president, Pate Oil Co., 
Milwaukee, Wis. 

Marco, ALEXANDER §S., parts and 
manager, Chevrolet Motor Division, General Mo- 
tors Sales Corp., New York City. 

MarSHALL, Epwarp Cowan, experimental en- 
gineer, Wallace & Tiernan Co., Inc., Newark, 
N. J. 

Mayer, Leo, president, Henry 
Hersee Co., South Boston, Mass. 

Mincu, J. A., president, American Enameled 
Magnet Wire Co., Port Huron, Mich. 

MINER, SHELDON, salesman, Campbell Oil Co., 
Indianapolis, Ind. 

MooLtMAN, GERHARDUS HUMAN, motor engi- 
neer, Lenjane Garage, Dis Vryheid, Natal, South 
Africa. 

Moore, JAMES BERTRAM, superintendent, motor 
transport department, Pure Oil Co., Minneapolis, 
Minn. 

Morimoto, TatrsuMaA, chief engineer, 
Motors Co., Tokyo, Japan. 

Muncist, ALEX, motor transport 
dent, Pure Oil Co., Houston, Texas. 

MURRELL-WRIGHT, JOHN FREDERICK, produc- 
tion division, General Motors Near East, S.A., 
Alexandria, Egypt. 

Nepper, RicHarp Curt, engineer, Ahrens-Fox 
& LeBlond Schacht Truck Co., Cincinnati, O. 

Ospina-Racines, E., vice consul, Consulate 
General of Colombia, New York City. 

OraKE, SHOTARO, director in charge of pur- 
chase and material control, Nissan Jidosha Kaisha 
Ltd., Yokohama, Japan. 

Petter, Epwin ALvorp, auto electric parts 
salesman, E. A. Wildermuth, Brooklyn, N. Y. 

Puitiips, W. Eric, president, Duplate Safety 
Glass Co. of Canada Ltd., Oshawa, Ont., Canada. 

Rosey, LrEuTENANT P. H., aero engineer, U. S. 
Army Air Corps, Dayton, O. 


accessory 


Cole-F. C. 


Light 


superinten- 


ing immediately on touching the ground, (the 
nose wheel preventing any possible turning over) 
and, therefore, allows a landing run much shorter 
than that possible with the conventional airliner 
of today. 

A fair idea of the DC-4’s size may be gained 
from a comparison with the DC-3, which airline 


publicity men have long peddled to the press 
as a “mammoth sky giant,” he concluded. 
DC-4 DC-3 
No. of passengers 40 21 
Crew 5 3 
Span 135ft. 31n. g5 ft. 
Length 97 ft. 64 ft. 5 in. 
Height 24ft.4in. 17 ft. 6in. 
Engines 4 at 1250 hp. 2 at 1100 hp. 


1800 miles 
216 m.p.h. 
24,000 lb. 


2200 miles 
237 m.p.h. 
60.000 |b. 


Cruising range 
High speed 
Gross weight 


Absolute ceiling 24,000 ft. 24,000 ft. 
Service ceiling 22,900 ft. 21,800 ft. 
Flight on 2 engines at 7,700 ft. 

On 1 engine 8,200 ft. 
Useful load 20,000 lb. 8,294 lb. 
Mail, Express, Baggage 6,500 lb. 3,450 lb. 
Landing speed 6814 m.p.h. 64 m.p.h. 


Abell Speaker at 


Luncheon Meeting 
@ So. California 


“Exploring the Inside of a Modern Engine at 
5000 Shots per Second” was Carl Abell’s subject 
at a luncheon sponsored by the Southern Cali- 
fornia Section, April 21. More than 60 en- 
gineers gathered in the Hotel Biltmore dining 
room of the Engineers’ Club to hear Mr. Abell, 
who is field representative, Ethyl Gasoline Corp 
Motion pictures showing flame propagation in 
the combustion chamber of a gasoline engine 
running 1200 r.p.m. accompanied the talk. 
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RosELLO-DUHAGON, FRANCISCO, machinery de- 
partment, general inspector, Banco Nacional de 
Credito Ejidal, Mexico City, Mexico, D. F. 

RussELL, JoHN P., bus manager, J. P. Russell, 
Inc., Plainville, Mass. 

ScumiptT, Davin L., test 
Motor Car Co., Detroit, Mich. 

SHaw, C. W., research engineer, Eaton Mfg 
Co., Detroit, Mich. 

SICKINGER, Hans, owner, Mecano, G.M.B.H., 
Bockenheimer Anlage 48, Frankturt A/M, 
Germany. 

SmiTH, JAMES M., instructor, Rensselaer Pol 
technic Institute, Troy, N. Y. 

STANLIK, WILLIAM C., vice-president and ven 
eral manager, Franklin Weber Motors, Chicago, 
Ill. 

STARR, ALLAN M., consulting cng 
Crest Road, Piedmont, Calif. 

Surss, FRANK A., assistant to chief technician, 
Continental Oil Co., Ponca City, Okla 

TyLer, Sipney LINCOLN, 
tors, McIntosh Motors Pty. 
Brisbane, Australia. 

WALKER, CLIFFORD MERRICK, chi 
The Triumph Co. Ltd., Coventry, Englan 

Watton, WitviaAM L., field engineer, Young 
Radiator Co., Racine, Wis. 

Weick, ArtTHUR C., president, Arthur C 
Weick Co., Chicago, Ill. 

WenNoptT, LELAND A., junior engin S 
troleum Corp., Wood River, Ill. 

Werzec, Frep H., engineer, At 
eled Magnet Wire Co., Port Huron, Mi 


engineer, Cadillac 


chairman of direc- 
Ltd., Adelaide St., 


YARNELL, Haro_p ARTHUR, x 
drafting, The Alexander Milburn ¢ ! 
Md. 


ZIPPERLEN, CHARLES P., transporta 
ager, Breyer Ice Cream Co., Philadelphia, P 

Ziurys, EuGENE J., research eng r, Et 
Gasoline Corp., Detroit, Mich. 

ZUCKERBERG, Harry, 
North American Aviation, Inc.., 
Calif. 


structu 


Oregon Senator Talks 


Before Student Branch 
@ Oregon State 

Highlights in the history of the aut t 
industry were reviewed by State Senator Dou 
McKay at a meeting of the Oregon State ‘ 
Student Branch of the SAE on April 22. 

In his review, Senator McKay, an Oregon 
State graduate engaged in the automobi 
sketched the 
and pointed 
automobile 


lives of the industr K 
out | 


ness, 
that there ar 
manufacturers left out of 5 


neers 


To a question on the opportuniti 


gineers in the automotive field, Senator Mck 
replied: “There are plenty of jobs « 
men qualified to fill them.” 


Diesel and Steam 
Locomotives Compared 


@ st. Louis 


The thermal efficiency of a Diesel is fou 
five times that of a steam locomoti' ae 
Walker, electrical engineer for equipment, | 
nois Central Railroad, told 100 mer rs al 
guests of the St. Louis Section at its Ma 
meeting. He went on to say that Lic 
engine in main-line service will mak 
150,000 to 275,000 miles per year 


run a million miles before the shaft is remo\ 
He also stated that in switching service an en 
must work 
eight-hour 


22 or 23 hr. per day, with only on 
shift off 


per month. 

The success of gasoline rail cars in branch 
service first turned the attention of railroad opera- 
tors to Diesel engines, Mr. Walk 
Because of the high cost and inflammiability of 


fact that gasoline engines w 
long under ths 


fuel, and _ the 


not endure service < litions 
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imposed by locomotive-engine service, he added, 
the path was smoothed for Diesel engines. 

The meeting was conducted by T. B. Rendecl, 
chairman of the Section. 


Ide Joins Delegates to 
World Petroleum Congress 


John J. Ide, technical assistant in Europe, 

National Advisory Committee for Aeronautics, 
has joined the group of SAE members rep- 
resenting the Society at the Second World 
Petroleum Congress being held in Paris the 14th 
to 19th of this month. The other delegates 
are C. H. Baxley, Dr. George Calingaert, Alex 
Taub, T. A. Weir and C. B. Veal, (see May 
SAE JourNAL, p. 28). 
* It is expected that while in Paris the SAE dele- 
gates will also attend the International Congress 
of the Standardization of the Automobile to 
tcke place June 17-19, under sponsorship ot 
the Bureau International de Normalisation d« 
l'Automobile. 


Gasoline Declared 
Poor Parts Cleaner 


@ No. California 


Warning against the use of such hazardous 
materials 


as gasoline and other petroleum deriva 
tives for cleaning automotive parts, W. W. 
Davenport, manager o 
spoke of the 


Turco Products, Inc., 
merits of modern cleaning com 
pounds in his talk betore 84 members and guests 
of the Northern California Section at its Mav 
It meeting. \. H. LauFer was chairman of 
the evening. 

Besides being highly inflammable, Mr. Daven 
port stated, gasoline and similar materials thin 
out and spread grease rather than remove it. 
He emphasized that speciaily prepared com 
pounds, designed to clean thoroughly, are not 
generally more expensive than the more dancer 
ous materials. 

His own company, he said, manufactures morc 
than 30 materials to take care of the man 
cleaning problems arising. The introduction of 
aluminum and magnesium alloys, he said by 
way of example, has necessitated the develop 
ment of cleaning agents which will not pit or 
otherwise damage the parts which are cleaned 
Similarly, he continued, the different bases used 
for paints and lacquers require a variety of clean 
ing agents which will permit the removal of 
these materials effectively. Rust proofing com- 
pounds to preserve freshly cleaned surfaces prior 
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to refinishing play an important part in the 
cleaning cycle, he believes. 

It is a misconception to believe that use of 
cleaning agents necessarily entails the ure of 
steaming vats of chemicals which would dissolve 
most anything placed in them, he averred, noting, 
however, that the kind of cleaning agent, its 
temperature and the period of immersion all 
have a bearing on the cost and effectiveness of 
the work. There are now available, he con- 
tinued, satisfactory cleaning solutions which are 
used cold and without circulation within the 
cleaning tank. 

Following Mr. Davenport's remarks a talking 
mouon picture, “Grime Marches Off,” was shown 
illustrating the application of modern cleaning 


processes, 


An invitation to attend the Pacific Empire 
Automotive Maintenance Show held in San Fran 
cisco, May 20-23, was accorded members of the 
Section by JM. Noble, who managed the exhibit. 


Past-Section-Cha:irman Howard Baxter, who 
has missed a number of meetings due to a serious 
ulness, was on hand at the May 11 meeting. 


Alabama Students See 
Service Demonstration 
@ U. of Alabama 


Applications of an engine tester to service 
work were demonstrated by Norman Lancaster, 
local service engineer, before the SAE Student 
Branch of the University of Alabama on May 
Mr. Lancaster also interpreted automobile design 


20 


changes in terms of their effects on service prob- 
lems. He told of how the former wasteful 
practice ot replacing entire units, such as_ th 
rear end, when some small part failed had been 
put to an end by compet.tion. 

lhe important part that the engine tester plays 
in tra‘king down engine troubles of modern 
high-compression engines was demonstrated on 
a car belonging to one of the group by Mr. Lan- 
caster. A spirited discussion followed in which 
all present joined. 


At Wholesalers’ Convention 
When the National Automotive Wholesaler 
Convention of the Pacific Empire was held in 
San Francisco, May 20 to 23, two SAE members 
were active on the program. George H. Mosel, 
general manager, Robison Air Jack Co., was 
chairman of the entertainment committee and 
Ma}. E. C. Wood, Pacific Gas and Electric Co.., 

addressed the group. 





Obit 
Charles N. Teetor 


Charles N. Teetor, chairman of the board and 
president of the Perfect Circle Co., died at his 
home in Hagerstown, Ind., on May 2, tollowing 


a brief illness. He was 65 years o'd. During all 
ot his mature life Mr. Teetor had been engaged 
in the automotive industry and had diversified 


interests in mining and agricu ture. 


In 1892 he started a bicycle repair shop in 
Muncie, Ind., and on its floor sketched the vehicl 
which he later patented as the first railway cyel 
car. 

Mr. Teetor built this car in a little shop in 
New Castle, Ind., and, though it failed him on 
the first test run, it was later adopted for railway 
and other uses. He organized and became gen 
eral manager of the Railway Cycle Manufactur- 
ing Co. in 1895. In 1&g2 it became the Light 
Inspection Car Co. After developing a well- 
known automobile motor the name was changed 
to the Teetor-Hartley Motor Co. in 1914. 


The motor division was sold in 1918 to th: 
Anstead interests of Connersville and the local 
industry became the Indiana Piston Ring Co., 
Which was renamed the Perfect Circle Co. in 


uarles 


1926. Many of the developments and_refine- 
ments of the piston ring are attributed to Mr. 
Teetor experimentation and invention. He 
became a member of the SAE in 1918. 


G. B. Ingersoll 


G. B. Ingersoll, Detroit patent attorney, died 
April 17. Afhlhated with the automotive indus 
try since 1909, when he was tool designer Wes- 
ton Mott Co., he was later afhliated with Stude 
baker; National Motor Truck: H. E. Wilcox 
Motor Co.:; Standard Detroit Tractor Co.; Fed- 
cral Motor Truck Co.: Engine Design Section, 
New York District, Bureau of Aircraft Produ 
tion; Duesenberg Motors Corp.; and Lincoln 
Motor Co 

With Federal Motor Truck Co., as engineer, in 
1916-1917, he rejoined that company as assistant 
chief engineer in 1921. In 1925 he was mad 
chief engineer and later also assumed the duties 
of patent attorney for that company. In 1932 he 
left Federal and established offices as patent at- 
torney in Detroit. 

Mr. Ingersoll became a member of the Society 
in 1918. He was 50 years of age at the time of 
his death. 
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@ Lieut.-Com. Roscoe F. Good was 
reporter on his home-town newspaper 
when he was appointed to the United 
States Naval Academy in 1914. That was 
in Fostoria, Ohio. After graduation from 
Annapolis he was commissioned in the 
regular Navy in 1919. Two years later he 
was transferred to the submarine bianch 
of the service and completed his course at 
the Submarine School the same year. That 
started his nine years of service in sub- 
marines, three of them on the Asiatic Sta- 
tion. Between sea duty he did two years 
of post-graduate work in Diesel engineer- 
ing at Columbia University, receiving his 
Master's degree in 1926. He has served 
one year in the Bureau of Engineering, 
Navy Department, Washington, and two 
years at the Navy Yard in New York in 
charge of construction of submarine en- 
gines. He has been at the Naval Engineer- 
ing Experiment Station at Annapolis for 
the past two years, as superintendent of 
the internal-combustion engineering lab- 
oratory. ' 


®@ John Ryle MacGregor is an alum- 
nus of the University of California, class 
of °23. After receiving his B.S. in mechan- 
ical. engineering he attended the U. S. 
Flying School at Brooks Field, Tex. for 
one year, and then served as engineering 
officer, 316th Squadron, U. S. Army Air 
Service, until joining the research and 
development department of the Standard 
Oil Co. of Calif. in 1925. He started with 
that company as a fuel and lubricant test 
operator, and was steadily advanced until 
reaching his present position as fuel spe- 
cialist. He is active on a number of SAE 
administrative and technical committees. 


@ Charles S. Moore. since receiving 
his B.S. degree in mechanical. engineering 
from Worcester Polytechnic Institute in 
1927, has been engaged in research on 
high-speed compression-ignition engines 
for the National Advisory Committee for 
Aeronautics at the Langley Memorial Aero- 
nautical Laboratory. He has taken part 
in the investigation and development of 
combustion-chamber types and is author of 
several papers on compression-ignition 
engine performance. 


@ John M. Tyler has contributed to 
air, land and under-water transportation. 
He was called upon to assist in analyzing 
propeller-drive vibrations of the dirigible 
“Akron”; in the design of crankshaft tor- 
sional vibration dampers for the Winton 
Diesels used in the new high-speed stream- 
lined trains, and a damper for the U. S. 
Submarine “Nautilus,” in which Sir Hubert 
Wilkins attempted to reach the North 
Pole under ice. He took part in solving 
these problems while at the General Mo- 
tors Research Laboratory (1927-1935) en- 
gaged in vibration and balance studies. 
During this time also, he had one year of 
study in Germany under Prof. R. Grammel. 
Following his work with G.M.C., Mr. Tyler 
joined the Lycoming division of the Avia- 
tion Manufacturing Corp. as head of their 
analytical department specializing on 
vibration problems. Early this year he 
took his present position with Hamilton 
Standard Propellers division of United Air- 
craft. Mr. Tyler graduated from Cornell 
in mechanical engineering in 1927. 








J. M. Davies, 
chief experimen- 
tal engineer of 
Caterpillar (left). 
was in charge of 
all arrangements 
for plant visits 
and farm demon- 
strations during 
the meeting. He 
is shown here 


with SAE Presi- 
dent Harry T. 
Woolson (right) 


who spoke brief- 
ly at the closing 
session. 





ANY of the principal problems pressing for solution 
in the further refinement of heavy-duty, mobile and 
stationary, internal-combustion power, notably the 

Diesel engine of the light, high-speed type, were given con- 
sideration both in theory and practice at the meeting of the 
National Tractor and Industrial Power Equipment Activity 
of the Society of Automotive Engineers, April 21-23, at the 
Hotel Pere Marquette in Peoria, Ill. More than 350 designers 
and production men attended. Peoria, one of the strongholds 
of tractor and industrial power field, and its main industry, 
the Caterpillar Tractor Co., opened its gates wide for complete 
factory inspection, later affording inspection of its products at 
work on a new demonstration field. Covering hundreds of 
acres, this field provides practically every kind of terrain. The 
session was well-timed, for it came in the midst of the greatest 
demand for farm and industrial power in history. 

SAE President Harry T. Woolson, Chrysler Corp., and 
John A. C. Warner, SAE secretary and general manager, 
expressed the sentiment of all members that the Caterpillar 
company had done a great job and a truly unselfish one, in 
the cooperation it gave through its executives and staff of 
engineers to make the meeting an outstanding success. Later 
resolutions attesting to that appreciation were adopted by a 
unanimous rising vote of all present. 

Added interest came from the presence of Past President 
Ralph R. Teetor who spoke briefly on the opening day. 

Fuel injections for Diesel engines formed one of the prin- 
cipal topics of discussion, but emphasis also was laid on crank- 
case ventilation, the effect of addition agents in lubricating oil, 
service in the field, and the advancement in applying resistance 
electric welding in the manufacture of tractor parts as an ideal 
means of cutting production costs with stronger and more 
reliable components. 

“Crankcase Ventilation and Sludge” was the subject of a 
paper presented at the opening session by W. W. Lowther, 
Donaldson Co., Inc. Alfred George Marshall, Shell Oil Co. 
of Calif., presided. 

“We find two main types of crankcase ventilation,” Mr. 
Lowther said: “first, the conventional breather, which permits 
the excess blowby to escape through the breather tube, with 
no attempt made to introduce fresh air; second, the conven 
tional breather and the road draft tube or its equivalent, the 





Li ght Diesels Featured 


latter in some cases being substituted by a lead to the air intak« 
system, where substantially the same characteristics are ob 
tained. The flow of fresh air was found necessary to carry ofl 
the moisture, while the breather was to remove the dust from 
the ingoing air. This appears to be a workable scheme and is 
used extensively by passenger car and truck builders, as well 
as by some of the tractor companies. Closer study, however, 
shows this system to be set up backwards. By this we mean 
it has an inadequate flow of air at idle when needed the most, 
and it has an abundance of air at full load when needed the 
least. 

“By eliminating the elements which contaminate oil, namely, 
dust, water, acid and dilution, we are destined to experience 
(1) better lubrication, (2) less oil consumption, (3) less fre 
quent oil changes, (4) greater trouble-free operation and 
(5) longer engine life.” 

H. S. Manwaring, L. F. Overholt and Frank Sailer, Inter 
national Harvester Co., collaborating in a written discussion of 
Mr. Lowther’s paper, agreed that ventilation merits a much 
greater consideration than it has received in the past. They 
said the problem is much more complex in the sludge forma 
tion in heavy-fuel burning engines. Such experiments, they 
said, would undoubtedly prove crankcase ventilation effective 
but not the all-important factor. They consider engines can be 
satistactorily lubricated with the proper grades of the more 
conventional oils rather than with certain additives as some 
believe necessary. Their tests indicate certain rules essential to 
siudge control, as follows: (1) Use the best ventilation possible 
without inducing crankcase depression, (2) use the best avail 
able oil filter, (3) develop air cleaner efficiencies as near 100 
per cent as possible, (4) take every precaution to seal the engine 
against dust, (5) keep jacket water temperatures as high as 
possible, (6) hold crankcase oil temperatures below 180 deg. 
fahr., (7) design piston and ring assemblies for blowby con- 
trol, and (8) above all, develop combustion efficiency. 


Effects of Additives Reviewed 

C. M. Larson, Sinclair Refining Co., following with a paper 
on the effect of addition agents in lubricating oil on piston and 
ring performance in gasoline and Diesel engines, said that 
“with the widening use of Diesel engines as power for equip 
ment, particularly in tractor service, the need for more efficient 
Diesel lubrication has become apparent. Rugged service and 
three-shift operation,” he continued, “are generally imposed on 
this type of equipment. The longer the continuity of service 
operation with straight mineral oils, the more frequent is the 
enforcement of shutdowns for overhaul caused by poor piston 
seal, excessive blowby, badly stuck rings, serious oil pumping 
and excessive wear on cylinder liners and piston rings. 
High output gasoline and Diesel engine research has shown 
that a lubricant to reduce ring and cylinder-liner wear and give 
freedom from ring-sticking should consist of a very stable 
vehicle plus an addition agent which has proper film strength 
and adhesion as well as resistance to corrosion and oxidation.” 

The Caterpillar company was host at luncheon Wednesday 
noon in the plant cafeteria, following a visit to its showrooms, 
and later guides were provided for a thorough view of the 
tractor, road machinery and foundry plants. 

Arthur W. Pope, Jr., Waukesha Motor Co., vice-president 
of the Diesel-Engine Activity of the Society, presided at 
the Thursday morning session, and announced that H. M 
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sented. 


different companies were repre- 


32 colleges and universities had repre- 
sentatives there. 


From 71 cities came the 350 people who 
attended. 


The meeting drew attendance from 18 
States, from Canada and from the District 
of Columbia. 133 came from Illinois; 49 
from Wisconsin; 47 from Indiana and 3] 
from Michigan. 











Jacklin, who is professor of automotive engineering at 
Purdue University, Lafayette, Ind., had brought 29 enrolled 
students to attend the day’s session, and that the delegation 
was accompanied by Prof. G. A. Young, head of the Univer 
sity's school of mechanical engineering. 

Introducing H. C. Edwards, Timken Roller Bearing Co., as 
speaker on “Fuel Injection Equipment,” Chairman Pope said 
the lack of competitive designs of such equipment in the past 
was an unfavorable condition which he said he was pleased to 
see being corrected by the entrance of the Timken company 
and others into the field of suppliers. Mr. Edwards dwelt upon 
the application of port bypass fuel injection pumps such as he 
has designed for the Timken company, and considered engines 
with four types of combustion chambers, giving these effects: 

t.—If it is a direct-injection combustion-chamber, the dura 
tion of injection must be short; fuel atomization must be very 
fine, and penetration moderate; and it will demand a very 
good control over the rate of fuel entry. Indications are that 
a multiple-hole spray would be satisfactory. 

2.— A combination direct injection and air cell requires fast 
injection. Not very good atomization is necessary, but high 
penetration and air control over rate of fuel entry are required. 
A single-hole nozzle is indicated. 

3. A pre-combustion chamber without turbulence requires 
a fairly fast injection, fair atomization, low penetration, and 
fair control over rate of fuel entry. A large pintle nozzle prob- 
ably would be satisfactory. 

4.—A pre-combustion chamber with high turbulence func- 
tions best with a moderate injection duration. Good atomiza- 
tion, low penetration, and fair control over the rate of fuel 
entry are essential. A moderate size pintle nozzle is indicated. 

Moyes J. Murphy, Murphy Diesel Co., Ltd., who had been 
scheduled to present a paper on “Diesel Engines for Agricul- 
tural Purposes,” was unable to appear, and the remaining time 
of Thursday morning’s session was devoted to the exhibition 
of four moving pictures provided on short notice by the Cater- 
pillar Tractor Co. These described logging operations in the 
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Pacific Northwest, the Diesel trail to the Orient with the 
China Clipper, earthmoving operations, and a general view of 
hundreds of applications of Diesel power over a wide range otf 
operation. The afternoon was devoted to Caterpillar field 
demonstrations at its new test farm, still somewhat soggy from 
a torrential rain two days and night before, giving the equip- 
ment exhibited true tests of its endurance. 

“Resistance Electric Welding,” particularly as applied to the 
manufacture of tractor parts, was discussed by E. A. Mallett, 
Taylor-Winfield Corp., manufacturer of welding machinery, 
mostly of highly specialized purpose, at the Friday morning 
session. He gave credit to Earl R. Graves, supervisor of weld- 
ing, International Harvester Co., for assistance in supplying 
factual and graphic information for. his paper. John Stevens 
Erskine, International Harvester Co., Chicago, presided. 

Mr. Mallett said that resistance-welding operations are now 
being performed on a large scale in the steel-working industry. 

“For example, in automobile manufacture, where 8 ft. long 
flash welds in the body, and hundreds of spot welds in both 
body and frame are made; and at what speed! 


In one opera- 
tion alone 215 spot welds in 18 sec. 


The steel mill, where 
continuous annealing and pickling operations are made pos- 
sible by flash welding and special high-speed seam and spot 
welding equipment for tacking together the ends of coils — and 
the tractor industry, where spot, projection and flash welding 
operations are performed on the side rails that form the frame, 
the wheel tires, steering shafts, starter crankshafts, brake levers, 
clutch levers, front bolster shafts, front axle shafts, seat supports, 
seats, fenders, air cleaner pipes and tops, clutch shafts, brake 
drum covers, transmission covers; fuel tanks.” 

The paper provoked an animated discussion, particularly 
with respect to fabrication of fuel tanks. Several members 
desired to know facts as to defective products, such as leakers. 
Mr. Mallett said a survey showed 14 to 2 per cent of leaking 
tanks and these only by pin-holes which were easily corrected 
by a swift, inexpensive soldering operation, or by running the 
leaky weld through the machine. 


Elmer Me- 
Cormick, 
SAE vice- 
president, 
representing 
the Tractor 
and_——sd[ndus- 
trial Power 
Equipment 
Activity, 
which spon- 
sored the 
meeting. 
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Watching Operations on Caterpilla rs New “Demonstration Farm” 





(Above) A crowd assembles for the operating exhibit 


of heavy road-building and earth-moving equipment. 


(Below) Tractor Bulldozer gouging a roadway out of 
a hillside was one of the dramatic demonstrations. 


Written discussion of Mr. Mallett’s paper was confined to 
comment by H. S. Card, development director, electric welding 
section, National Electrical Manufacturers Association, who was 
unable to be present, but commented that “it is obvious enough 
that resistance welding as a process was just as good 4o years 
ago as it is today, but that the machines for doing the work 
described in this paper were not to be had at any price. The 
fact that it is partly a mechanical process accounts for the very 
gradual development of its application. The variations in the 
size and shape of the pieces to be welded make it impossible 
for the welder manufacturer to standardize his product for such 
an industry as this. The final result must necessarily wait upon 
a considerable amount of consultation.” 

J. Milton Davies, chief experimental engineer; E. W. Jackson, 
service engineer, and G. C. Riegel, general engineer, Cater 
pillar Tractor Co., collaborated on a paper entitled “Some Fac- 
tors Affecting the Design and Performance of Diesel Fuel 
Injection,” read by Mr. Riegel Friday morning. In brief, they 
agreed that, while the fuel injection equipment is considered 
as being a relatively delicate part of the Diesel engine, their 
experience has shown that under the proper operation con 
ditions, the life of the fuel injection equipment is as long, or 
longer, than other wearing parts of the mechanism. 

“It has been clearly demonstrated to us that the major difh 
culty with the injection system is almost wholly due to dirt in 
the fuel,’ the report continued. They disclosed their solution 
for the problem of dirty fuels from three viewpoints: (1) 
Discussion of the materials, their heat-treatment and selection, 
for acceptance in fuel injection parts, expected to minimize the 
effects due to dirt; (2) design of the injection system to pro 
mote easy replacement and service in the field; (3) proper 
handling of fuel for the purpose of eliminating dirt, and the 
precautions in the design of the engine to help prevent abra- 
sives from entering the injection system. 


(Above) There was much interest in watching the road 
scooper and loader at work. 


(Below) 


Tractor cranes swinging loads. 


As to dirty fuel, the paper complimented the rehners on 
having approached this problem at the source in a very efh 
cient manner, and it is now largely that of the transportation, 
container and operator. The Caterpillar company has tound 
the settling-tank method the simplest and most satistactory 
method of cleaning it has ever discovered, and it consists of a 
540-gal. fuel tank which it has felt constrained to make and 
offer to the owners desiring it. 

R. J. Kretz, service division, International Harvester Co., 
followed with a paper on “Servicing Diesel Engines” based on 
experience in the sale and service of International 4- and 
6-cylinder Diesel engines in the 50- to 100-hp. class. The 
former are used in wheel and crawler tractors and as stationary 
power units, and the latter only for stationary application. 

“We have never regarded Diesel engine service as a prob!em 
demanding a separate service set-up for its solution — and there 
has been a very goed reason for it,” he said. The service man 
found in the Diesel engine the same simplicity and accessibility 
as characterized the conventional models. As for the injection 
system, as a start, an exchange pump service plan was put into 
effect, while the organization was being schooled in the ser 
vicing of this ultra-precision-made piece of equipment and 
means were being provided for the branch and dealer service 
organizations to make pressure and distribution tests when 
replacing pump parts locally. Diesel service was very shortly a 
part and parcel of the composite service picture. 

James B. Fisher, Waukesha Motor Co., presided over this 
closing session, yielding to Elmer McCormick, John Deere 
Tractor Co., vice-president of the Activity, who took the chair 
for a brief business meeting to elect five members on the Trac 
tor Activity Nominating Committee to select a Tractor Activity 
vice-presidential nominee for the Society’s 1938 administrative 


year. 



































SAE Summer Meeting Fires Debate from Home and Abroad 


(Continued from page 27) 


out the dangers of applying Mr. Neely’s conclusions to service 
engines, reviewing the differences in conditions existing be 
tween them and those of the test machine employed. 

“Although we have not been able to trace the simple rela 
tionship shown by Mr. Neely,” reported F. L. Garton, Shell 
Petroleum Corp., “experiments made in our laboratory confirm 
his results.” 

“Oiliness has long been a cloak tor mental laziness,’ be 
lheves Dr. G. H. B. Davis, Standard Oil Development Co., “and 
Mr. Neely is to be complimented for his work of unmasking.” 

Dr. John C. Geniesse, Atlantic Refining Co., after confirm 
ing Mr. Neely’s principal conclusion, voiced a plea tor a morc 
fundamental attack of the problem that would include a study 
of corrosion, adhesion, and the effect of reciprocating motion 
on lubrication. 

Practical tests to conirm Mr. Nee!y’s conclusions were de 
scribed by Neil MacCoull, Texas Co., showing that, when 
wear is so great that bearings actually scuff, the friction is less. 

“Again Mr. Neely is to be congratulated on the birth of a 
new testing machine,” said William H. Oldacre, D. A. Stuart 
Oil Co., Ltd., “and we can all share in the joys of its con 
ception.” 

It appears that Mr. Neely’s tests were not oiliness tests at all, 
contended Joseph A. Moller, Pure Oil Co., if we are to accept 
the concepts of oiliness held in various definitions, all of which 
indicate the necessity for fluid-film lubrication instead of the 
boundary lubrication employed by Mr. Neely. 

Setting a new SAE record for words per minute, Mr. Neely 
answered his discussers in characteristic Floyd Gibbons’ style. 
The data do not relate to engines, wrist-pins, and so on, he 
explained, but just to the subject itself. As yet, he continued, 
we have not been able to obtain reliable correlation, joining 
with several discussers in warning against the application of 
his conclusions to service applications. 

In an intermission between papers, J. B. Macauley, Jr., 
Chrysler Corp., acquainted members with the material gathered 
by the C.F.R. Motor Gasoline Survey and the C.F.R. Motor 
Survey. He was followed by A. W. Pope, Jr., Waukesha Motor 
Co., who reported briefly for the C.F.R. Motor Fuels Com- 
mittee. 

“A sincere attempt to explain some phenomena attributed 
to oiliness as mainly the result of viscosity changes, taking 
cognizance of the effects of pressure and temperature varia 
tions on the viscosity throughout the oil film,” is the brie! 
estimate of Prof. H. A. Everett, The Pennsylvania State Col 
lege, of his paper: “High-Pressure Viscosity as an Explanation 
of Apparent Oiliness.” 

“This paper deals with the vagaries of performance shown 
by oils from three different crudes when passing through the 
test bearing of a machine developed by Prof. L. J. Bradford,” 
he announced. The oils used were matched as to initial vis 
cosity but had widely different viscosity indexes, he explained. 
The Bradtord machine, he continued, is based on Herschel’s 
definition of oiliness: “the property that causes a difference in 
the friction when two lubricants of the same viscosity at the 
temperature of the film are used under identical conditions,” 
and accordingly measures relative friction when supplied with 
oils of matched viscosities, thus ostensibly classifying oils as to 
relative oiliness. 

In making the tests, he pointed out, the difference in tem 
perature between that of the entering oil and a thermocouple 
junction bedded in the bearing is considered indicative of the 
amount of work done within the oil film in passing through 
the bearing. An idea of the successive viscosity changes ex 
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perienced by a particle of oil is obtained by following its 
private life in its travel through the bearing, he explained. 

What I am going to say is for “dubs” only, prefaced Prot. 
Walter Lay, University of Michigan, before going back to 
fundamentals to explain what absolute viscosity and its unit, 
the poise, are and how they were derived. 

A. L. Beall, Wright Aeronautical Corp., stressed the fact 
that the fixed oils do not act the same under pressure as do the 
mineral oils. This point should be kept in mind, he cautioned, 
when fixed oils are used as additives as such additions may 
change the viscosity at any given pressure. 

“Many values hitherto obtained for oiliness actually are only 
apparent values because they did not take into account both 
the pressure and temperature coefficients of viscosity,’ contended 
Dr. Oscar C. Bridgeman, National Bureau of Standards, in 
written discussion supporting Professor Everett’s conclusions. 

“In the light of the SAE Crankcase Oil Oiliness Research 
Committee’s definition of oiliness, Professor Everett's results 
are in no way related to oiliness un!ess it can be shown that the 
differences in temperature differentials, and hence in friction, 
are greater than can be accounted for on the basis of viscosity 
alone,” reasoned Prof. James I. Clower, Virginia Polytechnic 
Institute, in written discussion following a comprehensive re 
view of the various concepts of oiliness. 

If this new variable, pressure, tends to clarify many of our 
problems, perhaps we will soon have a “Pressure Index” and 
be talking about “P.I.” as well as “V.1.,” suggested G. L. Neely 
ii prepared discussion. 

“] do not interpret this paper as indicating that oiliness is 
not still a problem, but rather that the field covered by oiliness 
has been narrowed,” stated Dr. G. H. B. Davis, Standard Oil 
Development Co., in prepared discussion. 

Professor Everett has done much to disprove the existence 
of spooks in the “no-man’s land” between boundary lubrica 
tion and fluid-film lubrication called “partial-film” lubrication, 
believes Edward R. Barnard, Standard Oil Co. of Ind., in 
written discussion read by John O. Eisinger of the same com- 
pany. This dark region has usually been considered a ghostly 
place, he continued, frequented by such bugaboos as “instabil- 
ity,’ “erratic behavior,” “incipient seizure,” and so on. In his 
opinion fluid-film conditions of lubrication exist when the 
separation of two rubbing surfaces is three or more times the 
length of a molecule of the lubricant. 

In summation, Professor Everett indicated his agreement 
with Dr. Bridgeman that the differences observed may be 
attributable to other than pressure effects, and with Mr. Neely 
in that a pressure index of the lubricant to correspond with the 
viscosity index is needed. 

Written discussions of one or both papers also were sub 
mitted by M. Fairlie, Sinclair Refining Co.; Dr. K. J. De 
Juhasz, The Pennsylvania State College; Prof. George B. 
Karelitz, Columbia University; Dr. A. W. Burwell, Alox 
Corp.; F. L. Garton and H. R. Kemmerer, Shell Petroleum 
Corp.; and F. A. Faville, Faville-Le Vally Corp. 


Rating and Behavior of 
Diesel Fuels Debated 

Recommendations on the best ways for rating Diesel fuels 
resulting from cooperative tests and investigations of the be 
havior of 28 fuels of widely varying ignition quality were the 
subjects of two papers presented at the first Diesel Engines 
Session, of which A. W. Pope, Jr., Waukesha Motor Co., was 
chairman. 
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Design features of high-speed Diesel engines used on 2000 
British buses, of the open-chamber type of high-speed Diesel, 
and of Diesel engines for streamlined trains were reviewed 
and debated in the second Diesel Engines Session that wound 
up the meeting on Sunday morning. T. B. Rendel, Shell 
Petroleum Corp., was chairman. 

A direct matching method on the basis of ignition delay is 
the best method of rating Diesel fuels for ignition quality 
from the point of view of reproducibility and validity, con- 
cluded T. B. Rendel, Shell Petroleum Corp., reading the 
“Report of the Volunteer Group for Compression-Ignition Re- 
search,” by himself as chairman and C. H. Baxley, Interna- 
tional Aviation Associates, as secretary of the Group. There- 
fore, he continued, some sacrifice in simplicity and speed of 
testing must be made. It is recommended, he went on, that the 
bouncing-pin type of instrumentation should be definitely dis- 
carded in favor of the balanced-diaphragm or the magnetic- 
pickup type. The high-turbulent Diesel conversion of the 
C.F.R. engine should be used, Mr. Rendel specified, with the 
exact type of instrumentation for recording the delay left open 
at the option of the user pending further work of the Group. 

The series of cooperative tests that led up to these conclu- 
sions were made on 12 fuels using the delay method and 
critical-compression-ratio method, he explained. Looking to- 
ward a simplification and improvement of reproducibility of 
procedure, he reported, other methods and modifications were 
studied, including the balanced-diaphragm instrumentation of 
the Socony-Vacuum Oil Co., the Penn State method, the Sin- 
clair set-up, and the apparatus developed by the Universal Oil 
Products Co. 


New Diesel Fuel Index 


A new index of ignition quality called “Ignition Quality 
Number” was introduced by W. H. Hubner, Universal Oil 
ProductsCo. He explained that it is obtained by multiplying the 
Diesel Index Number by the 50 per cent distillation point and 
showed slides to show how well it correlated with cetane num- 
ber by the various methods discussed in Mr. Rendel’s report, as 
compared with Diesel Index Number, Viscosity-Gravity Num- 
ber, and U.O.P. Characterization Factor. The data are from the 
same 12 fuels discussed in the report, he pointed out. In pro- 
posing this index, we are not attempting to suggest the use of 
calculated ignition quality as a substitute for engine tests, he 
qualified. 

As we have no C.F.R. engine in South Africa, reported 
W. H. Higham, Vacuum Oil Co. of South Africa, Ltd., we 
have used the Diesel Index as a barometer of the ignition 
quality of Diesel fuels and we find that this index correlates 
well with service results. It appears that Mr. Hubner’s Ignition 
Quality Number will be even more helpful, he added. 

The Sinclair modification of the Penn State method in which 
they use two neon lamps has our whole-hearted approval, 
commented Prof. P. H. Schweitzer, The Pennsylvania State 
College. Suggesting the use of the Viscosity-Gravity Number 
instead of the Ignition Quality Number, he gave simplicity as 
the reason for his recommendation. With this sentiment Mr. 
Hubner expressed disagreement, stating that the simple multi- 
plication necessary to compute Ignition Quality Number was 
much less involved than the mathematical gyrations required 
to determine the Viscosity.Gravity Number. Use of the Diesel 
Index Number was championed by Mr. Rendel, who stressed 
the psychological value of determining this index in the pres- 
ence of operators in the field. Dr. A. E. Becker, Standard Oil 
Development Co., believes that work on calculated index num- 
bers should be encouraged with engine tests as the final 
criterion. 

Telling how he “built Diesel engines before there were 
cetane numbers to run them,” Harte Cooke, McIntosh & Sey- 
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mour Corp., pointed out that large marine Diesels are not as 
sensitive to variations in cetane numbers as are the smaller, 
high-speed engines. 

“The outstanding cause of engine roughness with low-cetane 
fuels is too-early injection,” announced R. A. Rose, University 
ot Wisconsin, concluding the paper: “Behavior otf High- and 
Low-Cetane Fuels,” which he had prepared with the collabora- 
tion of G. C. Wilson, of the same University. The time of 
beginning of fuel injection should not only vary with the engine 
speed, but it should be adjustable to suit each different fuel, he 
continued. 

To show that a smooth pressure rise may be obtained if a 
low-cetane-number fuel is injected late enough, and rough 
operation if a high-cetane fuel is injected early enough, he dis- 
played oscillograms of tests on 28 fuels varying in cetane 
number from 24 to roo. The apparatus used to produce the 
oscillograms, he pointed out, is the same as that described in 
a paper presented at the 1936 Summer Meeting of the Society, 
comprising a photo-electric pickup system connected to 
cathode-ray oscillograph tubes, with the waves recorded on a 
revolving photographic film. The apparatus recorded simul- 
taneously the pressure, radiation, and injection time, he 
specified. 

We found that, if the fuel is injected at top dead-center, the 
ignition delay is about the same for the whole range of differ- 
ent cetane-number fuels, he concluded. 

In prepared discussion, Professor Schweitzer called attention 
to the current number of differing conceptions of the ignition 
point. His discussion centered on the validity of the photo-cel! 
method depending on luminosity employed by the authors. Said 
he: “Only if it could be shown that incandescence coincides 
with the beginning of the pressure rise would luminosity be- 
come significant. Also,” he continued, “the photocell responds 
to a wide range of infra-red rays that are not luminous to the 
human eye.” 

In answer, G. C. Wilson pointed out that it would be a lot 
easier to devise instrumentation if we could agree on just what 
is to be measured in ignition delay. To a question of Chair- 
man Pope, he conceded that the finding that ignition delay is 
about the same for all fuels when injected at top-center “is 
also puzzling to us and we would welcome explanation of it.” 
Defending the use of the photocell to determine the start of 
ignition, Mr. Rose quoted an authority, the late Dr. Menden- 
hall, who had recommended that it was the best method. 

“Not unlike the evolution of living things, high-speed Diesel 
engines of light, compact structure will oust the heavy and the 
cumbrous, and those of omnivorous quality always will show 
a sweeping advantage,’ was the philosophical conclusion of 
the Second Diesel Session’s first paper: “Recent Trends and 
Developments in European Automotive Diesel-Engine De- 
sign,” by H. R. Ricardo and J. H. Pitchford, Ricardo & Co., 
presented by Mr. Pitchford. 

Automotive Diesel-engine development has made such ex- 
traordinarily rapid strides in England in the past few years 
that an unexpected tax on Diesel fuels that brought their price 
as high as that of gasoline has not checked appreciably its 
upward progress, Mr. Pitchford reported. Also, he added, the 
rate of change from gasoline to Diesel engines is more rapid 
in England than in other European countries where the price 
differential favors the Diesel fuels. 

To the controversial issue of Diesel vs. gasoline engine main- 
tenance costs, Mr. Pitchford contributed: “The London Trans- 
port Board who today operates a fleet of nearly 2000 Comet 
Diesels and about 3000 gasoline buses recently has stated pub- 
licly that the maintenance costs of the two types are nuw about 
the same, whereas the mileage per gallon of the Diesels is a 
full 100 per cent greater. As a possible explanation of this 

(Continued on page 42) 
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Sports and Games Brought Honor and Prizes to Many 


SAE Summer Meeting 
GOLF TOURNAMENT 


MEN’S CHAMPIONSHIP FLIGHT 
Winner J. H. McDuffee 162 
Runner-up — C. W. McKinley 168 


Crass “A” Fiicnt 
Winner J. F. Cast 
Runner-up — W. N. Shepard 
Crass “B” FLIcHt 
F. E. Whitesell 
P. H. Oberreutter 


Winner 

Runner-up 
“C” FLicut 
A. E. DeCleregq 


George F. Crist 


CLASS 
Winner 
Runner-up 


Lapies’ CHAMP ONSHIP FLIGHT 
Winner Mrs. H. O. Johnson 


MEN’S SWEEPSTAKES 


Tuesday 

W. N. Shepard 
Ernest Wooler 
1. R. Anderson 
R. FE. Carpenter 
H. K. Intemann 


Raymond Shaw 
W. G. G. Godron 
Clinton Rector 
Hugh Gillies 

J. H. McDuffee 


Gordon Brown 


W ednesday 


Raymond Shaw 
D. E. Gamble 


Clayton Farris 


W. G. Clark 
B. B. Bachman 
G. A. Round 
R. E. Carpenter 


Thursday 


W. M. Holaday N. C. Damon 
E. L. Potter 

Ss. J. Williams 
W. C. MacLaren 
E. W. Austin 

V. C. Young 

A. C. Chambers 


Gordon Brown 


H. L. Sharloc 


R. E. Wilkin 


Friday 


J. A. Harvey 


J. G. Vincent 
C. W. McKinley 
H. Happersberg 


‘k 


W. G. G. Godron 


R. L. Morrison 


J. L. Dole C. E. Brockelbank 
R. E. Wilkin G. P. Hall 
W. G. Clark J. C. Tuttle 


V. C. Young 

A. C. Chambers 

F. W. Telford ( 

A. J. Scaife i 
EF 
( 


N. C. Damon 
‘layton Farr 
>. A. Round 
C. W. McKinley ¥ 
H. H. Knepper 
P. J. Kent 

W. G. G. Gedron 


D. D. Robert 


Lapies’ Kickers HANpbIcaP 


Mrs. Burns Dick 
Mrs. R. E. Cole 


Tuesdav 
I ednesday 


Thursday Mrs. C. M. Larson 
Friday Mrs. Ernest Wooler - 


LADIES’ BRIDGE 
W ednesday 


Mrs. C. H. Baxley 
Mrs. F. L. Faulkner 


Ist Prize 
2nd Prize 


J. H. McDuffee 


18 


. W. Sampson 
>. F. Anderson 


son 


— Net 79 


Net 88 
Net 82 
Net 87 


4860 
3280 


2nd 


lst 
2nd 





Thursday 
Prize — Mrs. W. K. Creson 4040 
Prize — Mrs. E. F. Rossman 4020 
Friday 
Prize — Mrs. E. M. Schultheis 4120 
Prize — Mrs. P. C. Evans 4010 
Saturday 
Prize — Mrs. R. M. Critehfield 4300 
Prize — Mrs. H. O. Johnson 4130 
FIELD DAY SPORTS 
LADIES 
Prize — Mrs. E. F. Rossman (36) 
Prize — Mrs. W. C. Reese (29) 
MEN 
Prize — W. I. Ford (32) 
Prize — Sidney Oldberg (28) 


LADIES’ KENO 


Mrs. Clinton Brettell 
Mrs. J. G. Vincent 
Mrs. G. W. Hobbs 
Mrs. J. H. MceDuffee 
Mrs. J. M. Orr 

Mrs. M. B. Chittick 
Mrs. S. F. Rolph 
Mrs. Sidney Bevin 
Mrs. J. C. Tuttle 
Mrs. H. H. Knepper 
Mrs. Robert Steeneck 
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showing, Mr. Pitchford pointed out that in England ring- 
sticking has never been a major problem. We have found that 
there exists what might be called a “pessimum” oil consump 
tion above or below which ring-sticking does not occur, he 
reported. 

Reviewing advantages and disadvantages of the various 
combustion systems, Mr. Pitchford related how his company 
had finally settled on the separate-swirl-chamber type, largely 
because of its favorable characteristics in minimizing smoke 
and exhaust smell. 

The open- -chamber combustion system for small high-speed 
Diesel engines was championed by M. J. Murphy, Murphy 
Diesel Co., Ltd., presenting as discussion the paper: “Develop 
ment of the Murphy Diesel Engine,’ which was scheduled 
originally for the preceding Diesel Engines Session. 

Mr. Murphy traced the evolution of his small high-speed 
Diesel engine from a start 20 years ago with an open-chamber 
combustion system, through various highly turbulent designs 
and gas-injection precombustion types, and then back to his 
present full Diesel with open combustion-chamber and unit 
injector. We finally came back to this type, he stated, because 
we believed that its simplicity and symmetry as exemplified in 
the larger marine engines made it best also for small high 
speed engines. Although, he conceded, turbulence and un 
symmetrical design do work well in small engines. 

The successful development of a small high-speed Diesel ot 
this type, Mr. Murphy explained, can be attributed to the unit 
injector employed which leaves out the fuel line and uses plain 
drilled-hole nozzles. This fuel system, he continued, injects 
the fuel in step with the rotation of the engine’s crankshaft. 
Highly turbulent types of combustion-chamber are needed 
when the fuel is not under control, he concluded. 

Amplitying Mr. Murphy’s discussion Prof. P. H. Schweitzer, 
The Pennsylvania State College, pointed out that the turbulent 
type of combustion-chamber appeared to be a necessity for 
variable-speed engines, and not for those of constant speed. He 
agreed with Mr. Murphy on the necessity to synchronize in 
jection with the crankshaft rotation for the open-chamber type. 
Studies of hundreds of injection cards have shown, he re- 
ported, that the curve of the open-hole nozzle starts steep and 
falls off rapidly giving a sudden surge that makes for rough 
operation. The pintle-type nozzle discussed by Mr. Pitchford 
‘ does not have this characteristic, Professor Schweitzer con- 
cluded. In reply Mr. Murphy told how he had eliminated this 
sudden-surge characteristic. 

In reply Mr. Pitchford agreed with Mr. Murphy on the 
importance of synchronized fuel injection and that symmetry 
and simplicity are absolutely essential for the larger size en- 
gines. Toa question of W. H. Hubner, Universal Oil Products 
Co., he stated that the trend in the cetane requirements of fuels 
in England was downward, and is due mainly to development 
Answering W. E. Lerch, Hemphill Diesel 
Engineering Schools, he told of their efforts to get smokeless 
exhaust by proper training of operators, by use of a fuel stop, 
and attempts at controlling the exhaust by means of a photocell 
to measure the smoke. 
123 lb. per sq. in 


in engine design. 


The maximum m.e.p. of the buses is 
, he reported. 

To a question on the status of Diesel aircraft-engine develop 
ment in Europe, Mr. Pitchford replied that the Germans are 
ahead in air-cooled Diesels, telling of successful flights across 
the Atlantic in planes powered with Junkers Diesels. In 
England there is a lot of development work going on, he con 
tinued, but mostly on liquid-cooled types. From the military 
point of view, he explained, the advantage in favor of the Diesel 
in reduced fire risk is not considered important. 

Development of Diesel engines as a source of motive power 
in railroad transportation has been hampered by the necessity 


of using engines designed for marine service, stated F. J. 
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Jumper, Umon Pacific Railroad Co., in his paper: “Diesel 
Streamliners — Operating and Maintenance Problems.” As 
result, he continued, a number of problems different from 
those encountered in stationary or marine service have arisen, 
such as weight, limited space, cooling systems, variable speed, 
and continuous full load. 

In describing the six streamliners now in service for the 
Union Pacific, he pointed out that automobile engineers had 
cooperated with them to produce the distinctive front ends ot 
several of the power cars. Two new trains now under con 
struction will be the largest and most powerful Diesel-electric 
trains ever built, Mr. Jumper announced. 
ot welded alloy steel, 


They will be built 
and each train will consist 
of 3 power cars and 14 trailing cars, each power car being 
equipped with two goo-hp. Diesel engines each direct-con 
nected to a generator. 
between 0.48 and 1.11 


he continued, 


Fuel consumption on present units is 
miles per gal., he concluded. 

Any machine has to go through a process of development, 
and this development can come only through the experience 
gained by pioneering such as is being done by the Union Pacific 
with Diesel streamliners, contended Harte Cooke, McIntosh & 
Seymour Corp. 

Complimenting Mr. Jumper on his Diesel maintenance or 
ganization, A. W. Pope, Jr., Waukesha Motor Co., placed 
responsibility for any lag in development of high-speed auto 
motive Diesels behind that of Europe at the door of American 
operators and maintenance. 

There is no tendency to replace Diesel units with steam loco 
motives, replied C. M. Beard, Union Pacific Railroad Co., to a 
question of Harry T. Woolson, Chrysler Corp., stating that the 
high-speed steam units mentioned in the paper were recondi 
tioned steam The only tracks 
necessary to accommodate Diesel streamliners was to increase 
the spiral in some of the curves to take care of the higher speeds, 
was his answer to another discusser. 


locomotives. changes in the 


Oil consumption is only about 25 gal. on a 5000-mile round 
trip, Mr. Beard specified, answering P. M. Heldt, 
Industries, as we get about 85 per cent reclamation. 


Automotive 
A Diesel 
streamliner weighs about half as much as an equivalent con 
ventional steam train, was Mr. Jumper’s answer to a question 
by T. S. Campbell, Euclid Road Machinery Co. 

“We are able to run steam locomotives at higher speeds with 
out excessive vibration because of cross-counterbalancing the 
locomotives, explained Mr. Jumper in answer to Mr. Pope's 
question. 


Discussion Spotlights 
Lubricants at Hypoid Forum 
Hypoid gears, axles, and their lubricants received thorough 


going over in papers prepared and read by W. A. Witham, 
Gleason Works, and by C. M. Larson of the Sinclair Refining 


Co., Inc., at the Saturday morning session. Discussers, called 
upon by Session Chairman Ernest Wooler, Timken Rollet 


Bearing Co., augmented, and in some instances questioned the 
opinions of the authors. 

Hypoid gears are now being produced to a higher degre« 
of accuracy and precision than it has heretofore been possibl 
to produce any type of rear axle drive, declared Mr. Witham 
the first sreaker, who that, 


advance in this direction has been the introduction ot 


added perhaps, the most note 
worthy 
the single-cycle method of cutting Formate or non-generated 
gea;’s. 
in the 


These, he said, differ from generated gears primarily 
that in a 
generated set correct conjugate tooth action is obtained by 
making the profiles of both the gear and the pinion substan 
tially involute. 


amount of profile curvature, pointing out, 


(Continued on page 48) 






































What 


Foreign Teechnieal 


Writers Are Saying 


AIRCRAFT 


Zur Frage der Widerstandsverringerung 
von Tragfligeln bei Uberschallgeschwin- 
digkeit durch Doppeldeckeranordnung 


By O. Walchner Published in) Luftfahrt 
Forschung, Feb. 20, 1937, p. 55. | A-1| 
At speeds surpassing that of sound, thin 
profiles are known to have better aecrodynami 


characteristics than thick. 


A thin, flat plate ha 


the best litt-drag ratio, but this wing form can 
not be used because of its lack of rigidity. Ac 
cording to A. Busemann, two profiles of a given 
thickness can be so arranged with respect to onc 


another that the forces on both together, in even, 
frictionless flow, are equal to or less than those 
on a single thin plate. The air flow lines for 
such a double-profile, with and without ang 

attack are constructed and the forces cal- 
culated The basis used is the Prandtl-Mevyer 
olution for flow about corners 


Schiebende und Gepfeilte Tragfliigel 
B | Weinig. 


Forschung, Feb. 20 


Published in Luftfahrt 


| A-1] 


Since with favorable aspect ratio the curvature 


s 1937, Dp. 45. 


of air flow can become negligible, certain simpli- 
in calculating the effect 
ot the wing axis on lift distribution. 
The devianion of the 


hcations may be made 
of the shape 


wing axis from a straight 


axis has the same effect as the deformation of 
an otherwise similar wing with a straight axis. 
On this basis, calculations are carried through, 
tor the case of constant lift distribution, for 
wings of the same chord, in rectangular, arched 
and streamlined forms. Finally, conversion 


equations are given for wings of any given chord 


distribution 


Sur le Calcul des Poutres en Caisson 


By Léon Kirste. Published in L’Aéronautique 
January, 1937, L’Aérotechnique section, p. 1 
\-1| 

I} tructure of cantilever wings, in general, 
omparable to a box-girder, with four sides, 
and with variable sections and proportions along 


the wing span. The exact design calculations 
apphed according to the classical method in 
volved a tem of differential equations, th 
olution of which requires much time and effort: 
turther , the characteristic values and thei 
eft tinal result can not be distinguished. 
The letters and numbers in 


brackets following the titles classify 
the articles into the following divi- 
sions and subdivisions: Divisions— 
A. Aireraft; B, Body; C, Chassis 
Parts; D, Education; E, Engines: 
F, Highways; G, Material; H, Mis- 
cellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Pas- 
senger Car; M, Tractor. Subdivi- 
sions—1, Design and Research; 2, 
Maintenance and Service; 3, Mis- 
cellaneous; 4, Operation; 5, Pro- 
duction; 6, Sales. 
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a he 
disadvantages: 
deformation, it 


study of 
all the 


based on a 
consolidates 
value, 


The 


variables in a single 


ically determined. interest 


method proposed is said to overcome thes« 


1 


internal 
unknown 


which can be graph- 
values of 


' 
n 


design, it is said, may then be derived by means 
of very simple relations. 


Uber die bei Einleitung von Langskraften 
in Zylinder-und Kegelschalen Auftretende 
Beanspruchung von Ringspanten 

By K. Drescher and H. Gropler. 
in. Luftfahrt-For 


Published 
schung, Feb. 20, 1937, p. 

| A-t 
longitudinal on a 
structure, bending moments are in 
duced in the circular frames. 
tomary involved 
the 
developed. 


63 


When 


monocoque 


forces are exerted 
To avoid the cus 
calculation of these 


method here presented 


bending 
has 
The case considered is that in which 
circular members of constant 
throughout their circumference 
the 


coque 


stresses, been 


two strength 
are provided at 
point of application of the force, in mono 

structures of cylindrical or elliptical cross 
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Brown-Lipe Helical Gear Trans- 
missions, with 3, 4, 5 or 8 speeds 
forward, are available for any type 
of commercial vehicle. Above is 
illustrated the Brown-Lize Model 5341 
4-Speed Helical Gear Transmission. 








Brown-Lipe Helical 
Gear Transmissions 


@ These thoroughly modern trans- 
missions are especially designed for 
today’s heavy duty service. They are 
noted for greater all-around effi- 
ciency, increased pulling power and 
remarkable operating economy. That 
is why so many trucks and buses are 
equipped with Brown-Lipe Helical 
Gear Transmissions. 


For replacement purposes, too, it will 
pay you to insist upon genuine 
Brown-Lipe parts. They are of the 
same high quality as parts built for 
original equipment, and they cost no 
more than unknown or unproven parts. 


For prompt service, consult your 
nearest Spicer Authorized Distributor. 


Spicer Manufacturing Corporation 
Toledo - Obio 


BROWN.-LIPE 
CLUTCHES and 


TRANSMISSIONS AXLES 


SALISBURY 
FRONT and REAR 


SPICER 
UNIVERSAL 
JOINTS 


PARISH 
FRAMES 
READING, PA. 
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section. The bending moments for a few load- 
ing cases are calculated and represented in 
graphs. 


Druckverteilungsmessungen im Fluge an 
einem Fliigelschnitt mit Landeklappe 

By Georg Kiel. Published in 
Forschung, Feb. 20, 1937, p. 71. 


Luftfahrt- 

| A-1] 

Flight measurements were made of the pres- 
sure distribution over a wing with a landing 
flap, with the flap adjusted at various angles. 
The results of these measurements and con- 
clusions drawn from them are reported, and 
the test apparatus and methods are described. A 
Fieseler F 5 airplane was used in the investiga- 
tion. 


Some Problems of Modern High-Duty 
Aero Engines and Their Fuels 


By F. R. Banks. 


Published in the Journal of 


The Aristocrat of Bearings— 

from a factory Internationally 

: Famous for its production of 
thoroughbreds 


ANN ARBOR 
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the Institution of Petroleum Technologists, Feb- 
ruary, 1937, p. 63. [ A-3] 

[he author undertakes in this paper to give 
those who specialize in fuel some idea of the 
aircraft engine problems involved and the engine 
specialists some information on the latest fuel 
developments. 

Part I reviews the present fuel position, fuel 
rating and correlation of laboratory and _ per- 
formance results. Part II is devoted to aircraft 
engine developments which are covered in detail 
under the following heads: cylinder head and 
combustion chamber design, valves, exhaust 
pipes and collector rings, sparking-plugs, cold 
corrosion, light alloy fuel tanks and leaded fuel, 
further problems relating to the application of 
high octane fuels, maximum power production, 
minimum fuel consumption, general discussion, 
air cooling versus liquid cooling, and miscel 
laneous problems. 





H@OVER 
BALL AP 
BEARING 
COMPANY 


MICHIGAN 
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In conclusion Mr. Banks expresses the hope 
that he has provided sufficient practical informa- 
tion to give some idea of the difficulties en 
countered by the aero engine manutacturers in 
the development of their engines and a glimps« 
of the efforts which are being made by the oil 
companies, 1n order to assist the aero engine to 
progress. Reprints of recent papers pertinent t 
this subject are included as appendices and 
lengthy discussion of Mr. Banks 


recorded. 
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Controle non Destructif des Assemblages 
Tubulaires Soudés Utilisés en Construction 
Aeéronautique 

By Armand Petiniaud and Robert Schmidt 
Published in L’Aéronautique, January, 1937, 
Dp. 3. A-<] 

A method for determining detects in welded 
joints in aircraft structures by means of X-ra 
X-ra\ 
of such welds must overcome two difhcultie 
first, the variations in the shape of the weld 
itself produce differences in X-ray 
of such magnitude 


examination is described. examination 


absorption 
as to far outshadow the dif- 


ferences due to internal defects in the weld; 


second, certain secondary radiations 
which interfere with the interpretation of the 


radiograms must be eliminated. - Both 


parasitic 


problem 
are said to be solved if the welded joint is ob 
served through a screen of average opacity to 
X-rays. Then the major differences in absory 
tion due to the form of the weld become rela 
tively less important, while the detects still make 
visible on the X-ray photograph 


radiations are wholl 


themselves 
] 


The secondary absorbec 
by the filter. 

Directions are given for putting the suggested 
method into operation, covering the following 
points: nature and thickness « 


incidence of the X-rays, and t 


t the filter, the 


i inte 


) 
I rpretatio! 
of the radiographs. 

Other precautions taken in France to assure 
correct welding of aircraft structures are the 
strict licensing of welders engaged in such work 
and standards enforced covering material and 
these 
welding 


methods used in welding. In view of all 
precautions, the authors contend that 
merits continuous development and _ increasing 


application in aircraft construction 


ENGINES 


Zur Berechnung von Kurbelwellen 


By Dr. Geiger. Published in Automobiltech 
nische Zeitschrift, Feb. 25, 1937. E-1 

The author cites and criticizes a few method 
now in use for calculating the design of crank 
shafts. He expresses the opinion that many 
other factors besides static strength must be taken 
into account in the design of a crankshaft, such 
as dynamic strength, bearing area and lubrica 
tion. These questions must all be 
in the preliminary design of the 


considered 
shaft, and then 
its dimensions must be determined by strength 
used for 
such calculations do not agree with results of 


practical tests, since 


calculations. The formulas customaril 


accurate determination of 
the actual stresses found in a multi-throw and 
multi-bearing crankshaft can be arrived at only 
if the effects of the various throws and bearings, 
as well as of increased strain due to relativel 
abrupt change in cross section, are considered 
The object of this paper is to develop a simp! 
easily usable method for calculating crankshaft 


dimensions that will meet the requirement 
Betriebsprobleme der Hochspannungsziin- 
dung 


sy A. E. Thiemann 
technische Zeitschrift, Feb. 25, 1927, p. @9. [E-1 


Published in Automobil 


In this discussion 


% operating problems en 
countered with high-tension ignition, the author 
assembles information previously published in 
German, French and American periodicals. He 
concentrates on the spark plug, and reproduces 


numerous graphs developed in the work of 
earlier investigators. 
Some of the topics dealt with are: spark plug 
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temperature and the effect of numerous factors 
on it; classification and effect on performance 
of deposits on spark plugs; insulating and elec- 
trode materials; especial difficulties encountered 
with aircraft-engine spark plugs, specifically 
those due to radio shielding; voltage require- 
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the wear as experienced in the test apparatus and 
that occurring in service in the engine. Tests 
were made to show the effect of varving loading 
rates with the same maximum load. The pos- 
sibility of affecting the loading rate on the bear- 


ing through design was noted. This offers an 
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subdivisions, and has indicated 
tor each subdivision the class of reader most apt 
to be 


book into many 


interested, the student, designer, produc- 
tion or research engineer. The 
based on investigations carried out by the author 
and by others in the field, and the many 


discussion is 


reter- 











ments at the spark plug and the effect of various opportunity of improving the operating condi- —_ to original reports constitute an extensive 
factors on it, among others the 1omization ot tions of the bearing. bibliography. 
the spark gap Among the subjects covered are fundamental 
e spé gap. , i 
Technische Oberflachenkunde conceptions involved in the study of metal sur- 
HIGHWAYS ‘ ‘ ; taces, the relation of surface structure to design 
By Gustav Schmaltz. Published by Julius : ; 
Berl . - and production, methods of testing metal sur- 
: ger, Ber . 28 3 395 
Strassensteigung und Brennstoffverbrauch Springer, Berlin, Germany ) PP.; 395 illus- faces a critical estimate of these methods. a 
i" , trations. |G-1 |} . : ‘ : — " 
By L. Richter and R. Vetiska. Published in ‘“ quantitative measurement of surface roughness, 
futomobiltechnische Zettschrift, Feb. 25, 1937 This book deals with the physical and en- the technology of machined metal surfaces and 
Aut o0nTeEcANISCA § P o £3 /> . 
a8 [F-1]  imeering aspects of the surface of engineering the structure and condition of typical machined 
>. ; I 
I , ane materials, especially machine parts. S0th =the surfaces, the relation between surface and such 
A 6 per cent road grade involves about 5¢ 


physical characteristics of 
included in the 
author has broken down the 


microstructure and 
metal 


1 he 


characteristics as stre neth, friction, wear, fit and 
conductivity, 
e finishes. 


per cent greater fuel consumption than a level ae 


surta 


surfaces are discussion 


and the standardization of 


road: and where grades are broken, grades of 


content of his 


less than 3 per cent are advisable. These are 


conclusions drawn from an analysis, based on | 


engine bench tests and calculations, made by the 
association of instructors in_ the 
T he 
engineers 
road grades from the viewpoint of the 
The 


operating conditions wer selected for the analy- 


commercial 


colleges. object was to furnish 


Austrain 


to highway information on the eco 


nomics ol 
automobile operator. 


most unfavorable | 


am 1£., 2 2 ton motor-truck driving on one 
axle, having five forward speeds and powered 
by a Diesel engine of about 160 cu. in. capacity. 


As part of the analysis curves are 


showing, 


presented 
relation between 
consumption and engine speed; the 


require d to 


for this vehicle: the 
torque, fuel 


torguc overcome rolling resistance 


at various speeds: the fuel consumptions for 


various vehicle speeds and for various grades, 
using different gears 


and time 


; and the fuel consumption 
required tor achieving a given differ 


ence in road levels with the use of various 


grade 

MATERIAL 
Einwirkung Elastischer Spannungen auf . ad a 
die Thermokrafte Titeflex for twenty years has been satisfactorily used for fuel, oil 
- Sates 9 and grease lines by all Manufacturers of Automobiles, Trucks, Trac- 

This report deals with methods of measuring | tOPS, Buses, Aeroplanes and Motor Boats. 

internal due to alternating rs a * 
thermo-clectrical measurements, it | Titefley is all-metal. Due to this all-metal construction, the use of 
rubber or composition is not necessary in its fabrication. This elimi- 
nates deterioration when conveying gasoline, oil, lubricants or steam. 
The longevity of Titeflex under the most trying conditions is assured 
by its ability to absorb all flexing and vibration directly within its 





Lichtenberger. Published in Lauftfahrt 


Jan. 20, 1937, p. 26. 


strain in metals 
stresses. In 
was thought, 


elastic tension might affect the 


thermo-electrical forces sufficiently to cause con 
siderable error in the measurement of mechanical 
tension. After reviewing previous work on this 
thermo-elastic effect, a simple method of mea- 


suring it 


is described, and results obtained re- 


ported. The results obtained indicated that the ° fe ee 

cflect of clastic tension on thermo-electrical | CONVOluted metal wall, and not by a packed sliding joint. 

forces is so small that, in the usual type of in- & = e 

vestigation, it may be neglected, but that, wher« o,* ° e 

extreme accuracy is desired, it_may cause con. | Piteflex assemblies are used extensively, and have proved themselves 


siderable error. In the measurement of elastic 
oscillating tension, also, the thermo-elastic effect 


has practical significance. 


worthy in industrial applications. Their uses are wide and cover a 
large number of special service features. If you have any application 
where you need a flexible connection to convey any form of liquid, 
gas, or semi-solid, we can furnish it. 

Dynami- e @ @ 

In recent years our engineering staff has developed Titeflex for use 
as radio shielding for both high and low tension service. We are 
experts in flexible tubing problems. Send us your most exacting 


requirements and we will give you our recommendations for any 
application. 


On the basis of these 
findings, a new method for the measurement of 


oscillating stresses 1s proposed. 
Lagermetallpriifmaschine 
scher Belastung 

By H. O. Hever. 


Forschung, Jan. 20 


mit 


Published in Luftfahrt 
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bearing metals for 


» 1937, Ds 14. 
To test the suitability of 
the main bearings of aircraft engines, a dynamic 
bearing-metal test apparatus was developed in 
the materials testing laboratory of the German 
Institute for Research. The ‘ap- 


paratus simulates operating conditions, in_ the 


Aeronautical 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


TITEFLEX METAL HOSE CO. 
Newark, N. J. 


degree and rate of loading, temperature and rub- 
bing speed. The degree, direction and rate of 
controllable. the 


bearing can be observed visually by means of a 


loading are The loading of 


piezo-electrical pressure measuring apparatus in 
connection with a cathode ray oscillograph. 


Comparative tests show agreement between 








| 
/ 
: 
: 
’ 
. 
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Erdol-Untersuchungsmethoden 


By Erich Molnar. O.P.I. Report No. 7. Pub- 
lished by Verlag fur Fachliteratur Ges. M.B.H., 
Vienna, Austria. 167 pp. |G-1] 

A concise summary of methods for testing 
petroleum products throughout the world is 
here presented. Only methods commonly used 
for engineering or commercial purposes are in- 
cluded; purely scientific procedures, or those 
developed for some special purpose are omitted. 

The book is divided into four sections, deal- 
ing respectively with gasoline, kerosene, gas-oil 
and lubricating oil. In each a table sets forth 
the testing methods, arranged according ‘to 
countries, about 25 countries being included, 
and according to the characteristic determined 
by the test method. The methods are classified 
according to the degree of authorization the 
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enjoy 1n their native land. Three classifications 
are used: first, a standard method sponsored by 
an ofhcial standardization body; second, a method 
adopted by a technical or commercial organiza- 
tion in good standing; and third, if no method is 
available in either of these two classifications, 
any procedure used. 

Each section contains two appendices, th 
first briefly describing the methods listed in the 
table, with references to original sources in 
which complete descriptions may be found; the 
second dealing with the comparison of results 
obtained by different methods for determining 
the same characteristic. 

The Austrian Petroleum Institute requests 
that it be informed of any errors or omaissions 


in this first edition, so that these may be cor- 
rected in later issues. An English edition is 
now being prepared. 


ght ANCr, 


OF MOTOR TEMPERATURES 


® With more than 14,000,000 units already sold Dole 
Thermostats offer you reliable motor temperature control 
at a most reasonable price. Specially recommended is the 
double port Poppet type balanced to control the circulation 
of water in the coolin system accurately—and therefore to 
open or close gradually in spite of pump pressures. 
The motor block type suggested by the picture gives quick 
warm-up and accurate motor temperature control under 
ing road, lord and weather conditions. Write asking 
for any thermostat information you require. 





THE DOLE VALVE COMPANY «+ 1901-1941 CARROLL AVE. «+ CHICAGO, ILL. 
Detroit Office: 2-137 General Motors Building 
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MISCELLANEOUS 


Vier Jahre — das Wunder Deutscher Mo- 
torisierung 


By Edgar Schley. Published in Auto 
technische Zeitschrift, Feb. 15, 1937 


H_-¢ 

In the four years since Leader Hitl ntro 
duced his program for the stimulation of tl 

German automotive industry, the number o 
vehicles in operation in Germany has increa 

trom 1,633,000 to 2,475,000. Che proportior 
of the 50 per cent increase is slightly in ta 


of passenger-cars as compared with 
trucks. Opportunity for further expansion stil 
exists, since Germany is the fourth natio 
the number of vehicles in operauion, and 


number of vehicles in proportion to populati 
there being one vehicle to ever‘ S54 inhabitant 
The number of new vehicles licensed in 19 
ull shows a percentage gain over 19 
the percentage gains over the precedu 
} | | , ' | 
Nave decrease teadny since 1933 I 
ntage gains of new vehicles licen 
preceding vear are: for passen 
99.7 per cent, 1934, g.7 pel nt ) 


1934, I per cent, 1935 1.1 

26.4 per cent. In th opulari 

trend in passenger-cars 1s opposit 
motor-trucks. In passenger-cars, t 

of the total in the three larger s1z ) 
15-9 per cent, and in 1936, & 


motor-trucks, the proportion ot 


three larger sizes in 1933 was I 
and in 1936, 18.7. By 1935 Gern 
concerns had made good lo 

ars and were paying dividene 

Iwo tables are presented 
llowing five types of vehicl 
motor-truck, tractor and tra 
vehicle ind = motorcvel I} 
number ot new vehicles for i 
1932, cla ified wccording to 17 
lists tor 1935 and 1936 the nut 
vehicles by make For the pr t 
placement market in the higher-pri 
inticipated as the most import 
in passenger-ca il vhi 
xpected to find new class rf 


PASSENGER CAR 


Personenkraftwagen auf der IAMA 1937 


} 
1 


Published in Anutomobhiltechi 
Feb. 25, 1937, p. 81. 

The highe t-speed production 1 
the world is the character accord 
Mercedes-Benz exhibited in thi 
how. No major new design featur 
corporated in the current mod 
but two new types have been add 


as such refinements as a dual downdratt 
bureter, with accelerating pump, starti 
conomiser adjustments and, for the Di 
electrical tuel vaporizer for great 
starting. 

Iwo new models have been a 
Adler line of three, one of the new mo 
provided with a reinforced trame 
nection for trailer hauling. The O 

been enlarged, to increase the | 

offered. Wide seats, draft-free ventilat 
proot baggage compartment and hyd 
are some oft th special teature 

The Mavbachs are, as usual, the ¢ 

how, and the following make ilso 
fined and more numerous mod Vida 
Sohn, Framo-Werke, NSU, Auto U1 \u 
DKW, Horch, Wanderer, Bayer M 
Werke and Hanno ch Maschinen S 
ial mention is made of the po 


Hanomags 

Supplementing this artic 

the new passenger-car development 

ire two articles in the March 5 
mobiltechnische Ze wift, Pp. ILI ane 
in which current models at d 
cincations viven 
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THE.SEAL OF SAFETY 


Keep an eye on the transport units which are daily 


cyte Vel be-Sab bale Mal-h me-ie-balel-bacl- Me} Moy ol-ba-tebele M1 b4-16 am} 3 eter (Salen 
and economy. Ten chances to one they carry the Seal of 
Safety—the sign of the world’s most dependable power-to- 
r) co) o MM Gao t-S ath bct-MA'i'A-Y-te baled aloltt-1- MP - Cte oj a-)-<-1-Mdaleltt-t- tale t-eyd 
operators and manufacturers find not only the key to 
modern transportation progress but a sound basis for its 
future development. If you have a question regard- 
ing the many exclusive advantages of genuine Air 
Control, may we suggest you consult any operator using 
Westinghouse Air Brakes. As an alternative, your 
questions may be addressed to your nearest authorized 


obey eb el bide) MMs bE- 1s foi Me} 33 tel- Me) alls bb al-Yoi a co ME dct MB act-battbe- Colaba) as 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE CO., PITTSBURGH, PA. 
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This new gasoline tank grommet, 
used on trucks of one of the “Big Three”, is sun-proof, 
weather-proof and oil-proof. 








*“THIOKOL"” synthetic rubber has made it possible for 
engineers to provide sun-proof automotive parts. Specifi- 
cally, it will notably increase the life of gas tank grommets, 
window-stripping and running board coverings. This mate- 
rial—the only material having properties of rubber plus 
complete resistance to the rays of the sun—is also unusually 
resistant to the deteriorating effects of gasoline, oil and 
greases. Next time specify a “Thiokol” part and get 
superior performance. 


*“Thiokol” is the trademark designating 
products manufactured by Thiokol Corp. 





A tough oil-proof hose connection 
running between gasoline tank filler neck and tank proper 
... adopted to eliminate broken feed lines, caused by 
friction between chassis and body .. . made of “Thiokol” 
synthetic rubber. 


We will gladly furnish a list of manufacturers 
“Thiokol” automotive parts. 


THIOKOL CORPORATION 


YARDVILLE + + > NEW JERSEY 


who make 
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1937 Summer Meeting 
(Continued from page 42) 


The Formate-gear profile, he continued, is made straight, 
being formed by a cutter having straight blades. The pinion 
is generated to be correctly conjugate to this type of gear. He 
noted that the actual difference in profile shape between a 
generated gear and a Formate gear of 10 in. diameter, and 
40 deg. spiral angle is only 0.003 in. to 0.005 in. 

Now, he stated, the Formate gear is displacing all others for 
quantity production chiefly because of a new machine and a 
new type of cutter which will produce more accurate gears at 
a faster rate than it has ever been possible to produce any bevel 
gear. The author briefly described this machine. 

Regarding tooth loads, Mr. Witham explained that due to 
the lower spiral angle of the hypoid gear, the normal tooth 
load is substantially less than on a spiral bevel gear of the 
same diameter, carrying the same torque. 

Gear tooth breakage, Mr. Witham said, will probably never 
occur in hypoid axles in ordinary service, providing that reason 
able care is taken in the design of the axles, in the cutting of 
the gears, and in the final assembly. 

In concluding, Mr. Witham explained the method of testing 
hypoid lubricants for load-carrying capacity as carried on at 
the Gleason Works for the past 12 years. 

He also cited the following primary requirements for a 
suitable extreme-pressure lubricant for hypoid gears: sufficient 
load-carrying capacity or E.P. value; absence of abrasive action; 
stability in service and storage; absence of corrosive action. 

There are now, he said, a considerable number of highly 
satisfactory hypoid lubricants being marketed on a sufficiently 
large scale to insure proper service to every automobile owner. 

That the SAE lubricants testing machine, when operated 
with a given set of conditions, accurately and positively predicts 
the operation of hypoid lubricants in actual car operation or 
in the test used by the Gleason Works, was maintained in 
discussion by W. H. Graves, Packard Motor Car Co. He noted 
that his company will approve for service any lubricant meeting 
a certain specification that his company has set up, one of the 
most important points in which is the load-carrying ability of 
the lubricant as determined on the SAE machine when oper 
ated at 1000 r.p.m., with a rubbing ratio of 14.6 to 1, and ata 
loading speed of 83.5 lb. per sec. 

H. C. Mougey, Research Laboratories division of General 
Motors, stated that his company does not have a specification 
tor hypoid gear lubricants, although a proposed tentative speci- 
fication has been distributed to a large number of men in the 
oil and automotive industries for comments and criticism. 
The G.M.C. car divisions, he noted, have made tests on well 
over 200 lubricants in cars at the proving ground which hav 
been the basis of approved lists issued to their dealers. 

Laboratory tests on these lubricants, he continued, have 
shown very definitely that no single test, except a very severe 
service test, can be used to determine if a lubricant will be 
satisfactory in service. 

R. M. Riblet, Timken Roller Bearing Co., pointed out that 
as soon as the car manufacturers find from service experience 
that their hypoids are successful they will begin to increase the 
tooth loads, as they did in spiral bevels. Mr. Riblet also stressed 
the importance of rigidity for hypoid-gear mountings. 

Taking the marketers’ point of view C. M. Larson pointed 
out the need for simplifying recommendations of transmission 
ind rear-axle lubricants. Never before, he said, have we had 
a more complicated and varied number of gear lubricant rec 
ommendations for the millions of cars on our highways. 

Each year as new features are being introduced, he con 


(Continued on page 50) 
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To Measure—SOUND 


ELECTRICALLY 


EIRD CAVE OF SILENCE is this noise-proot 
room where primary sound standards are 
located. Here is calibrated sound-measuring and 
-analyzing equipment——instruments that unscramble 
and measure complex sound waves collected by a 
microphone. On these sound doctors depend most of 


the diagnoses of sound made in the laboratory. 


Now, perfected for commercial application by G-E 
measurement engineers, these instruments are being 
used by numerous manufacturers to detect—often in 
the depths of a complex machine—the noise-pro- 


ducing parts. 


These are among manv laboratory devices which 
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G-E engineers have adapted to help industry build 
better products. Light, lightning, vibration—even 
the subtle shades of color—can be measured elec- 
trically with General Electric devices. In addition 
there are dozens of standard electric instruments to 
measure current, voltage, watts, resistance, frequency, 
and power-factor. 

Let General Electric instruments make your electric 
power more dependable and economical. Behind 
them is fifty years of experience in every field of 
electrical endeavor. If vou have a problem concern- 
ing the measurement of any quantity, remember that 
General 


Electric is Headquarters for Electrical 


Measurement. General Electric, Schenectady, N. Y. 
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of 
HOOF GOVERNOR 


K:fficieney 





Phantom View of Hoof Key-Type Dual 
Special-Calibrated Governor. Also _ fur- 
nished in seal-type. 


@ Hoof patented Cantilever Spring re- 
tains permanency of the adjustment. Rug- 
ged aluminum castings, which have high 
heat resistance and do not distort in ser- 
vice. 


Stainless steel parts which are corrosion 
resistant, main shaft being 34” in diam- 
eter, supported by stainless steel ball 
bearings. Part throttle control diaphragm. 
ONE moving part in the main governor 
control. Elimination -of friction entirely, 
due to the absence of pistons and friction 
bearings, coil springs, cams, and other un- 
necessary parts, HOOF GOVERNORS 
can be depended upon to render long, 
trouble-free service. 


These EXCLUSIVE HOOF FEA. 
TURES represent added expense in cost 
of manufacture. Because of better mate- 
rials, superior design and workmanship, 
and the fact that HOOF GOVERNORS 
are dynamometer tested, they are pre- 
ferred by over one thousand of the na- 
tion’s foremost fleets. 


Write for information on your particular require- 
ments. 





62 NO. FRANKLIN 
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tinued, changes are made which affect gear lubricant require 
ments of the past, yet nothing is done to revise the car manu 
facturers’ lubrication charts made up previously each year. 
Mr. Larson declared that a composite grouping of gear lubri- 
cants would simplify the servicing of cars on the road. 

In concluding, Mr. Larson stated, “So long as car manufac 
turers recommend against the use of E.P. lubricants for trans 
missions, overdrives or for use in rear axles, there will be con 
fusion. Tests and experience have shown that highly-stable, 
non-corrosive mild E.P. lubricants are available which have 
resistance to oxidation, sludging and corrosion equal to the 
highly filtered motor oils or bright-stock straight mineral oils. 
The future points to this type of lubricant for use in all pas 
senger transmissions and rear axles, except where the powerful 
hypoid lubricant is recommended for hypoid rear axles.” 

H. R. Wolf of General Motors Corp. declared that the auto 
mobile manufacturers are in accord with oil companies to 
reduce the required number of lubricants. He pointed out, 
however, that there are not suitable classifications or specifica- 
tions to insure the automotive engineer that only lubricants of 
proper quality will be available to the car owner. 

If the automotive engineers could get together on design, 
the lubrication problem would be much simplified, in the 
opinion of O. L. Maag, Timken Roller Bearing Co. He 
brought attention to the two schools of thought regarding 
extreme-pressure lubricants, explaining them as, “one feeling 
that only the so-called high-powered, active-sulphur type of 
lubricant which carries the full load on the SAE machine will 
take care of hypoid gears; the other, which from all informa 
tion we have, is just as successful using the so-called mild 
extreme-pressure lubricants, rated low by the SAE machine.” 
The latter lubricants, he said, are generally conceded to be of 
the more stable type and likely to give less trouble from separa 
tion and settling in storage. 

Suggesting that powerful E.P. lubricants could better be 
termed “anti-weld” type of lubricants and that the mild type 
should just be called “extreme pressure lubricants,” J. A. 
Moller, Pure Oil Co., told of tests leading to the conclusion 
that in powerful anti-weld lubricants that “‘as long as the sul 
phur remained active and the lead-soap remained in suspen 
sion, a high anti-weld, or adhered film, remained on the teeth 
which not only permitted abrasion, but fostered it to an extent 
of many times that encountered with the so-called mild type. 
Further, that when the sulphur became practically or totally 
inactive — either through being combined with the oil, or form 
ing sulphides, etc. — and part or all of the lead dropped out, or 
was centrifuged out, wear promptly decreased.” 

Mr. Moller also made the plea that if car manufacturers have 
any idea of increasing loads and speeds for 1938 axles that they 
call upon every major oil company so that problems of design 
lubrication can be worked out before a mechanism is pre- 
sented to the public, rather than fought out afterwards. 

The desire of having something better than last year’s cars to 
work with was also voiced by W. H. Oldacre, D. A. Stuart Oi! 
Co., Ltd. He feels that the Society should be turned to for pure 
research — free from any commercial aspect. 

W. S. James of Studebaker called attention to the fact that 
there have only been about six months of actual experience on 
most hypoid installations, and warned the industry not to 
freeze to a particular type of lubricant, so as to be unable to 
change as occasions arise. 

Among other discussers were E. W. Upham, Chrysler 
Corp.; Clinton Brettell, R. H. Macy & Co., Inc.; M. B. Chit- 
tick, Pure Oil Co.; and G. L. Neely, Standard Oil Co. of Calif. 
































European Aviation 


By Arthur Nutt 


Vice-President in Charge of Engineering 
Wright Aeronautical Corp. 


HAT is your opinion of the progress of aviation 

engine development in Europe in the past two years? 

Although an analysis of the progress is difficult after 
only two months during October and November, 1936, in 
Germany, Russia, Holland, Switzerland, Italy, France and 
England; yet, having made a similar trip exactly two years ago, 
the impressions obtained may help to answer the question. 
Several opinions regarding the volume of aircraft and engine 
production in the various European countries have been pub 
lished recently and, in almost all cases, the figures are prob 
ably about twice as large as far as engine production is con 
cerned as they should be, judging from actual observance of 
production facilities, personnel, and equipment. In spite of 
this somewhat pessimistic statement the progress in European 
aviation-engine production has been extraordinary in the last 
two years. 

A discussion of engine types, factories, and equipment in 
each of the countries visited, perhaps, will be the easiest way to 
present a picture of the progress of the industry with particular 
reference to engines. 

Germany 


Germany at the present time is engaged in manufacturing 
in production engines which are seven or eight years old in 
design, the reason being that, with the restrictions which were 
placed on this country in the past, it has been unable to keep its 
designs on a par with other countries. Production of available 
designs permits the Germans to develop their production facili- 
ties and to train personnel and, in the meantime, they are bring 


{This paper was presented at the National Aeronautic Meeting of the 
Society, Washington, D. C., Mar. 12, 1937.) 
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ing along experimental models of advanced design which, it is 
expected, will be as modern as any of the aircraft engines built 
in other countries. They are building Junkers Diesel engines 
ot 700 hp., B.M.W.-6 conventional water-cooled twelve-cylinder 
vee engines of 750 hp., and Pratt and Whitney Hornet 660-hp. 
engines under license in large quantities. 

The Siemens Co., now called the Brandenburgische Motoren 
werke (Bramo), is still building in production its nine-cylinder, 
22-liter, radial engine of 650-hp. rating as well as a small radial 
training engine. It has a number of experimental engines 
coming along which undoubtedly will be in production in an 


WO years ago, Arthur Nutt visited the 
principal aircraft factories of Germany. 
England, Russia, Italy and France. 


A few months ago, he repeated those 
Visits. 


This article compares the impressions 
which he formed on the two trips and con- 
cludes with a warning that the United 
States must take drastic steps in the near 
future to maintain its position in the air- 
craft field both from the military and com- 
mercial standpoints. 
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other year, but information on these engines is, of course, con- 
fidential. 

Argus is a builder at the present time of smaller engines, 
150- to 300-hp. class, six-in-line and eight-cylinder vee air- 
cooled for training purposes. This factory has some of the 
most modern engine-testing equipment in the world. 

Daimler-Benz is in production on a water-cooled twelve- 
cylinder vee engine which apparently has a rating of 800 hp. 
The design of this engine is quite conventional with perhaps 
one exception: the cylinder blocks are attached with ring nuts 
on the inside of the crankcase on the sleeve extensions. From 
a stress-distribution standpoint this design is excellent but, 
from a service standpoint, accessibility is not good. 

The majority of the German engines in production are heavy 
and bulky with the exception of the air-cooled engines which 
are rated rather low in comparison to American or English 
engines. 

From an engine-design standpoint, the German aviation- 
engine industry is not very impressive at the present time, but 
the expansion of factories, laboratories, and equipment is ex- 
ceedingly impressive. For example, the Junkers factories have 
about five million sq. ft., approximately one-half of which is 
allocated to the manufacture of Junkers Diesel engines and the 
Junkers Jumo-1o, water-cooled, inverted vee engines. This 
factory alone represents more floor space devoted to aviation- 
engine production than all the airplane-engine factories in the 
United States put together. The Junkers-Magdeburg factory 
adds another million sq. ft., and it is estimated that the B.M.W. 
factory including the Munich plant and another factory in 
Germany for manufacturing Hornets, probably have another 
two and one-half million sq. ft. of floor space. Add about three 
to four million sq. ft. to these figures for Daimler-Benz, Mer- 
cedes-Benz, Argus, and Brandenburgische, and it appears then 
that Germany has eight or ten million sq. ft. of floor space for 
the production of aircraft engines at the present time. Expan- 
sion of this industry has taken place for the most part in the 
last two years, so that all the equipment for production and 
research is the most modern that can be procured. 

The new Junkers single-story factory at Kothen for the 
manufacture of Diesel engines is one of the most modern fac- 
tories in existence. It is laid out with ample room between 
machines for unfinished and finished material, has very wide 
aisles, individual-motor-driven machinery, and production un- 
doubtedly could be expanded to three or four times its present 
volume. 

Apprenticeship systems are in very great evidence through- 
out all the German factories which is a very wise and necessary 
procedure. 

Two German aircraft factories — one in Berlin, the Henschel 
factory, and the other at Rostock, the Heinkel factory — were 
visited. The Henschel factory is of modern design; the de- 
partments are segregated in a number of small buildings, rather 
than in one large building, on account of the danger from 
aerial attack. As you probably have read in current periodicals, 
this factory as well as many factories in Germany is equipped 
with underground bomb-proof rooms for the workers, each 
worker being assigned to a certain station at which station will 
be found a gas mask for his protection. This exhibit is rather 
gruesome but particularly impressive since we are not in the 
habit of thinking along the lines of protection against aerial 
attack as they are in Europe. 

The trip from Berlin to Rostock to visit the Heinkel airplane 
factory was made in a Junkers-52 three-engined Army bom- 
bardment airplane. The flight was made at very low altitude 
under a low ceiling of broken clouds and the air was exceed- 
ingly rough, but the Junkers-52 flapped its wings all the way, 
apparently enjoying the rough air. The ship, on account of 
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its flexible wings, takes the “bumps” better than most airplanes. 
The noise level in the cabin was very high, there being no at- 
tempt at sound-proofing as there is in the transport model of 
this ship, and it reminded one of the three-engined Ford air- 
plane days plus 50 per cent more power to make noise. 

The Heinkel factory also is constructed in typical German 
or European style with a number of small buildings. The 
impressive part of this factory was the tremendous size of the 
engineering department with about 800 drafting boards, all of 
which were occupied. If the American practice of using hori 
zontal drafting boards were used at Heinkel’s, two or three 
times as much floor space would be required. Heinkel is pro- 
ducing in quantity the single-engined Model 70 with a wooden 
wing, and the two-engined all-metal Model 111 airplane, the 
latter being similar to the Junkers JU-86 and the Lockheed 
Electra in size and general design. 


Russia 


Russia always is considered to be one of the most interesting 
countries to visit partially because little is known about it, but 
also because it is new industrially. A week in Russia is too 
short a time to form any opinion regarding the progress of its 
aviation industry as a whole as the country is too large for 
any person to attempt such an analysis in that time. 

A comparison of conditions in several factories now, with 
those observed in 1934 during a previous visit, may serve to 
indicate the progress which has been made. 

Two engine factories were inspected, one in Moscow and 
the other in Perm, the latter being devoted to the construction 
of Wright Cyclone engines. The factory at Moscow is about 
twice as large as either the Pratt and Whitney or the Wright 
Aeronautical factories. It is devoted to the construction of 
1000-hp. twelve-cylinder vee water-cooled aircraft engines. The 
design of this engine is quite conventional, and apparently the 
engine is doing a good job in service in spite of the fact that it 
is somewhat heavy. Regarding the quality of the work which 
is being produced in this factory, the improvement which has 
been made in the past two years was very noticeable. 

As evidence that human nature is much alike the world over, 
it was interesting to note that inspection control in this factory 
works exactly the same as in any other factory and, even though 
the Russians are building these engines for themselves in gov- 
ernment factories with their own government inspectors, the 
same problems of quality control are present. Many unneces- 
sary operations are performed on the engines in order to satisfy 
the inspection department, some of them being actually a detri- 
ment as far as quality is concerned but are performed only to 
improve appearance. Polishing of cylinder bores was being 
done with a felt wheel, undoubtedly destroying the accuracy of 
the surface which must be free of hollows to obtain proper oil 
control. Many parts such as gear teeth were being polished 
after preliminary test with deformation of the surfaces of the 
tooth faces. Experience eventually will dictate changes in these 
practices. Particular attention has been paid in the last two 
years to the improvement in the outside appearance of the en- 
gine which is a desirable feature as it promotes better care of 
the engine in service. 

The factory for building Cyclone engines is located about 
goo miles east of Moscow and was built on a site on the out- 
skirts of a town where there apparently has never been any 
previous industrial activity. In about three years’ time this 
factory has been developed from bare land to a plant about 
twice the size of the present Wright factory, completely equip- 
ped with the most modern machine tools, laboratory equip- 
ment, and a foundry. Schools, apartments, nurseries, kinder- 
gartens, and recreation buildings were included in this project. 

The problem of engine production in Russia is far greater 
than in almost any other country because of the lack of ade- 
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Arthur Nutt 


European aircraft engines may 
only appear to be more efficient than 
American, Mr. Nutt explains, due 
to the use in England of emergency 
or military ratings which employ 
considerably greater power for a 
much shorter time. Typical British 
and American engines, both rated 
on the American basis, indicate the 
American engine superior. When 
both are rated on the British basis, 
the British engines seem to be 
superior. 

This point is illustrated graphic- 
ally in the accompanying chart. 








quate transportation facilities and non-existence of many com- 
panies for supplying small tools, perishable tools, and many 
small commercial parts which can be procured usually from 
outside sources. For example, the foundry must make its own 
flasks, molder’s tools, vises, and similar equipment since there 
are no sources of supply for this material as yet in Russia. 

In spite of these handicaps the Russians are producing Cy- 
clone engines in fair quantities and of satisfactory quality. 
There seems to be a tendency in Russia to adopt the system 
used in other countries of having experimental engine develop- 
ment conducted in each of the engine plants rather than in a 
central laboratory as was the case two years ago. This system 
is similar to that used in this country and more advance can be 
expected under it than under their old system. 

In spite of the fact that gasoline supply should not be a 
problem in Russia, considerable four-cycle Diesel-engine de- 
velopment has taken place in recent years. It would seem that 
concentration on fuel development on account of their vast 
supply of good crudes would be wiser at the present time 
rather than devoting energies to Diesel-engine development. 

Every engine factory is equipped with the most modern 
laboratories — metallurgical, chemical, and physical — and, in 
spite of the shortage of personnel familiar with all these in- 
struments, considerable progress is being made along the lines 
of research. Undoubtedly the result of having such fine equip- 
ment will be reflected in their product as their development 
work progresses. 

All factories in Russia have about twice as many workmen 
per unit of manufacture as are found in the United States, but 
this condition is not peculiar to Russia as it exists in many other 
countries, the purpose being to train men for the expansion 
programs which they all have. 


Italy 

Italy also has a large expansion program. Although time 
was not available to visit the Fiat factory, it is understood that 
it is in large production on Pratt and Whitney Hornet engines 
as well as liquid-cooled engines of its own design. Alfa-Romeo 
is producing the Bristol Pegasus engine in a factory with about 
one million sq. ft. of floor space, and the Isotta-Fraschini fac- 
tory, which is about the same size as Alfa-Romeo, is producing 
the same line of water-cooled vee twelve-cylinder engines that 
it was producing two years ago. This engine is fairly light in 
weight owing to the fact that the crankcase and many other 
parts are made of magnesium alloys. The quality of material 
and workmanship in these factories was not impressive which 
is probably the result of a shortage of trained personnel and of 
the difficulty in getting high-quality raw materials. Italy also 
has too many workmen per-unit-produced because of the per- 
sonnel situation and superfluous hand-operations in production. 


France 

France has not made the progress in the last two years made 
by other European countries. The political unrest and the 
labor disturbances which have been present during the past 
two years are largely responsible for this situation. France 
probably holds the championship on the number of sit-down 
strikes which have brought about a complete reorganization 
of the whole industry and the results, as far as production is 
concerned, are not encouraging. The government is taking 
over the management of the aircraft industry completely, and 
as rapidly as possible. The effect of this change will not be 
known for some time, but the wisdom of such a move is ques- 
tionable. Production has dropped off to about 50 per cent in 
the past year because of the fact that the men are not producing 
as much work per hour as they did under the old system be- 
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cause of labor disturbances and the reorganization program. 
The advance in research has suffered accordingly, and the only 
new models of the two large manufacturers which have ap- 
peared during the past two years which are interesting are the 
Gnome-Rhone fourteen-cylinder and eighteen-cylinder engines 
of 642 hp. and 1280 hp., respectively. The smaller engine is 
only 37 in. in diameter and will be a very difficult development 
as the engine is cramped in design in an attempt to reduce its 
size. The larger engine is 55 in. in diameter and compares 
favorably in this respect with American engines. Considerable 
development work will be necessary before these models will 
be satisfactory service types. 

Little change, except a slight increase in power, was seen in 
the Hispano models which include its cleverly designed 
liquid-cooled twelve-cylinder vee engines and the modified 
Cyclone and Whirlwind engines built under license. Its 
two fourteen-cylinder engines, developed from the Wright 
Whirlwind and Cyclone engines, develop 
hp. respectively. 
outside diameter. 

Both Gnome-Rhone and Hispano two-row engines use no 
center main bearing, differing radically in this respect from 
American practice. Hispano has applied two damper weights 
in one counterweight of its two-row engines with fore and aft 
motion to counteract the bending of the crankshaft owing to 
the lack of a center main bearing. Clever damper weights also 
are applied to the in-line engines to remove the 2% and 3d 
order vibrations. A large wind tunnel for checking complete 
engine installations is now under construction at the Hispano 
factory and will be a valuable addition to its research lab- 
oratories. Hispano is a firm believer in the future of liquid- 
cooled engines, and expects to obtain useful information from 
the new wind tunnel on cooling of these engines. 


740 hp. and 1105 
These engines are both unusually small in 


England 


Although England started on her expansion program some- 
what later than the other countries, nevertheless the progress 
in that country in the past two years also has been phenomenal. 
Several factories have at least doubled in floor space, although 
no figures were quoted. Production has increased although 
quantities last December were not as great by any means as 
in some of the other European countries. 

England has considerable advantage in having available 
some of the most modern aircraft engines in the world as can 
be seen from the performance figures obtained in their military 
aircraft with both the Rolls-Royce and Bristol engines. The 
English appear to have several military aircraft which are mak- 
ing speeds between 300 and 350 m.p.h. at 15,000 ft. altitude. 

Rolls-Royce is producing in large quantities its Merlin en- 
gine, a twelve-cylinder vee, rather conventional in design but 
with phenomenal performance. The Merlin delivers 1050 hp. 
at 16,000 ft. with a single-speed supercharger, a performance 
probably superior to any aircraft engine of equal displacement 
in production. Much of this extraordinary power at such a 
high altitude can be attributed to the use of very high engine 
speed and the English 5-min. military rating which gives their 
engines a 15 per cent advantage over those rated in the usual 
manner. Rolls-Royce claims with considerable justification that, 
where very high speeds are needed for military ships, the smal- 
ler frontal area and lower skin friction offered by the in-line en- 
gine is worth 4 or 5 per cent in speed at velocities of 350 to 
400 m.p.h. The same engine used for commercial air trans- 
port operation must face the handicap of a cast crankcase, 
higher heat loss to the oil, the pains of lead attack on valves 
(the elimination of which is more difficult than in a two-valve 
air-cooled cylinder), and the main-bearing problem. Although 
the initial expense of the engine should not influence the pur- 
chaser if he can buy longer life; yet the liquid-cooled engine 
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must overcome the handicap of the added initial and main- 
tenance costs of the cooling system. No transport operator, 
except the Junkers Diesel operators, have considered the use 
of liquid-cooled engines seriously in recent years, and probably 
would use air-cooled Junkers Diesels if they were available. 
The expansion which has taken place at both Bristol and 
Rolls-Royce for production purposes is remarkable. Although 
figures on production were not available, nevertheless it is 
understood that English aircraft-engine factories have about 
five times as many engines on their books as we have now. 
Time did not permit inspection of the production factories at 
Rolls-Royce, but the new Bristol plants were very impressive. 
The Pegasus and Mercury engines, 1010 hp. and 850 hp. maxi- 
mum respectively, are their large- production models and com 
pare in performance with American engines with an advantage 
in specific weight because of their smaller displacement, higher 
engine speed, and the use of military ratings. Everyone is, 
perhaps, wondering why we do not use military ratings in this 
country, and this subject will be mentioned further a little later. 
Perhaps the most outstanding development today in Europe, 
and in fact in the whole aviation-engine industry, is the sleeve 
valve aircraft engine developed at Bristol by A. H. R. Fedden 
who will go down in history as the greatest pioneer of this type 
of engine in the aircraft field. Several air-cooled sleeve-valve 
radial engines are being built by Bristol in production quanti 
ties: the 500-hp. nine-cylinder Aquila, the nine-cylinder Per- 
seus, and the fourteen-cylinder Hercules which uses Perseus 
cylinders. From the number of engine models available and 
the production program under way, it is apparent that Bristol 
is sold thoroughly on the sleeve-valve engine. 
Armstrong-Siddeley is continuing the manufacture of its 
seven-cylinder and fourteen-cylinder radial engines of rather 
obsolescent design. Expansion has not been as extensive in 
this plant as it has been undergoing reorganization difficulties, 
including a plan to separate automobile and aircraft-engine 
production. Experimental models are in the development stage 
so that a change in their product no doubt will be seen shortly. 
Napier acquired the Junkers Diesel license about three years 
ago, and no doubt has regretted it ever since judging from the 
lack of business from this model. They are producing Major 
Halford’s “H” engine with two crankshafts and twenty-four 
cylinders. This type is both expensive and heavy. 


Production 


The general impression was obtained that all of these coun 
tries will soon be in the state of overproduction. It does not 
seem reasonable that they can keep on increasing their rate 
of production without reaching such a condition, but it is 
possible that national emergencies automatically will take care 
of the situation. The overproduction also may saturate the 
export market and retard engine development in the future as 
no company can afford to spend money continuously on en 
gineering research if sales are low. Factories which have 
been built for production of aircraft engines may be diverted 
to other products whenever sufficient engines have been pro 
duced to meet their program, but such a change is difficult to 
control and one wonders what the outcome will be in three 
or four years’ time. 

Production efficiency appears to be lower in all European 
countries, this impression being obtained from the large num- 
ber of men at each factory required to produce a certain 
number of engines. As previously stated, this condition has 
been created partially by the system of putting a large num- 
ber of men in a factory in order to teach them trades so that 
their expansion program can proceed. However, contrary to 
statements which have been published in articles recently on 
production efficiency in European engine factories, a great 
deal of hand work is done on European engines which ac 
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counts for some of the extra men required in these factories. 
A statement has been made that the Germans, for example, 
put every operation possible on machines but evidence of this 
fact was not seen. Actually they were doing many opera- 
tions by hand which we would do by machinery. This 
condition will no doubt be corrected as production operations 
are refined. 
Engine Types and Ratings 

There is a definite trend in Europe towards air- cooling. 
Practically every manufacturer building liquid- cooled engines 
is experimenting or is in production with air-cooled engines, 
and no manufacturer of air-cooled engines appears to be ex- 
perimenting with liquid-cooled engines. This trend, however, 
is not a good excuse for dropping the development of liquid- 
cooled engines, and many of the companies who build both 
types are fully aware of this condition and are not dropping 
their liquid-cooled development. 

In further reference to emergency or military ratings for 
engines, there is a practice in some of the European countries 
of using very high power for a short period of time with the 
result that their engines appear to be more efficient than 
American engines. This 5-min. emergency operation at about 
I5 per cent greater power than the rated power is very useful 
in military aircraft, producing high airplane speeds. In spite 
of whether it is correct, airplane speed is the one characteristic 
which has more to do with the sale of military aircraft than 
any other performance characteristic, and naturally the mili- 
tary authorities in other countries are considerably disturbed 
that their own engines do not produce similar results. 

English engines would not receive as high a rating in this 
country under the American type test as they do under the 
English type-test conditions, and their engines are, therefore, 
lighter per horse power on account of the less strenuous 
type-test conditions. French engines are even lighter than 
British engines because of the fact that their type test is less 
than half as difficult as the English type tests. Reliability 
and durability are sacrificed by the use of such testing stand- 
ards, and a gradual increase in severity of European type tests 
has been evident and will be seen in the future. 

A great difference in the method of government type test- 
ing of engines was noted in Europe. The type test for ap- 
prov al of both types and models very often is conducted in the 
engine manufacturers’ plants, the -reby leaving the government 
laboratories free to do special testing and research on prob- 
lems of use to the whole aircraft-engine industry. This prac- 
tice, if followed in this country, would accelerate the progress 
of engine development and tend to simplify one of our most 
difficult procurement situations. All tests are, of course, con- 
ducted under government inspection. 


Sleeve-Valve Engine Development 

Sleeve-valve engine development in Europe seems to be 
concentrated in England. The Bristol Co. is in production 
with sleeve-valve engines, 2nd other manufacturers in Eng- 
land are experimenting with this design. According to re- 
ports from England, the sleeve-valve engine has some ad- 
vantages over the poppet-valve engine, it being claimed that 
the engine is cheaper to produce and does not suffer from the 
use of tetraethyl lead in the fuel. In defense of the modern 
air-cooled poppet-valve aircraft engines, they are being oper- 
ated on fuel with high lead content successfully so that this 
advantage is questionable. It is also claimed that the sleeve- 
valve engine can use a slightly higher compression ratio with 
the same fuel which is an advantage from a fuel-consumption 
standpoint. Although the use of higher engine speeds is 
claimed to be possible, actual operation at higher speeds than 
the poppet-valve engine has not been demonstrated com- 
mercially as yet; nevertheless the claim seems reasonable. 
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Diesel Engines 


The Russians are doing some development work on Diesel 
engines, but Diesel-engine development seems to be concen- 
trated in Germany on account of the difficulty in getting a 
sufficient quantity of satisfactory gasoline. The latest de- 
velopment in Diesel engines in Germany is the Junkers 205D 
700-hp. six-cylinder water-cooled engine which weighs, with- 
out water and radiator, 1.63 lb. per normal rated hp., which 
actually means 2.2 lb. per hp. in comparison with an air-cooled 
engine of similar size which weighs 1.4 lb. per rated hp. 
complete. In other words, there is a handicap at the pres- 
ent time of nearly 0.8 lb. per hp. to be overcome by the 
Diesel engine. The German Diesel engines apparently can 
cruise at about 0.03 lb. per b.hp.-hr. fuel consumption less 
than the gasoline engine, judging from the recent transatlan- 
tic flights, which means a saving of 600 |b. in a 20-hr. flight 
when cruising at 500 hp. per engine in a two-engined air- 
plane, but 0.8 lb. per hp. on a 1400-hp. airplane means 1120 
lb. additional engine weight. With this handicap in weight 
and since most flights are shorter than 20 hr., the value of 
Diesel engines must be considered very carefully on a payload 
basis before entering into an expensive engine development 
program. As engine powers increase, the Diesel engine may 
become more attractive but at present it lacks high take-off 
power and power at altitude, although these deficiencies can 
be removed by the use of the exhaust turbine supercharger. 
The price of fuel in this country at the present time does not 
warrant Diesel engine development, and the prices of Diesel 
fuel and gasoline will come closer together as the use of the 
Diesel engine is increased. Both France and England appear 
to have lost interest in Diesel engine development in the last 
two years. The Diesel engine proponents’ favorite argument 
is the reduction in fire hazard which, with the type of fuel 
used flashing between 110 deg. fahr. and 150 deg. fahr., is 
rather poor logic. Many engineers believe that fire hazard 
from Diesel fuels may be more serious than with gasoline 


which evaporates when hitting hot surfaces rather than ad- 
hering and burning. 


Fuel Injection 


There is a tendency in Europe to develop gasoline fuel- 
injection systems, the reason being advanced that fuel injec- 
tion should make the problem of gasoline distribution on 
large multicylinder engines easier than can be accomplished 
with a carburetor, but it must be remembered that air dis- 
tribution is not easy either. The development of non-icing 
carburetors in both this country and Europe, of course, has 
eliminated the necessity of developing fuel injection for the 
purpose of eliminating ice. Fuel injection may be used in 
the future, but there appear to be no gasoline engines in 
Europe using this device in production at the present time. 


Superchargers 


In Europe supercharging seems to be on a par with the 
progress of this development in this country, and in some 
cases superior. The performance of the Rolls-Royce Merlin 
engine indicates that the efficiency of its supercharger must 
be as good or better than our superchargers, or that the engine 
is able to operate with higher intake mixture temperatures 
than are American engines. The latter reason is a big factor 
because the engine is liquid-cooled and is running at high 
speed with a low mean effective pressure as compared to 
American engines and, therefore, may be able to use the 
higher intake mixture temperatures. 


Research Laboratories 


Europe is definitely leading this country as far as labora- 
tory equipment is concerned. Laboratories under construc 
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tion in Europe are exemplified by the D. V. L. Laboratories 
in Berlin which are equipped with the most modern aero- 
dynamic and engine-testing equipment. One of the latest 
additions to the D. V. L. Laboratories is the altitude chamber 
for testing aircraft engines which will handle both air-cooled 
and liquid-cooled engines of very high power. This labora- 
tory also is equipped with a small separate laboratory for 
supercharging single-cylinder engines at high altitude. 

Unfortunately there are only two altitude engine labora- 
tories in this country, and they are used at present for routine 
engine testing mostly, thereby handicapping this country in 
its development of altitude engines because no engine manu- 
facturer under the present system can afford to build such 
expensive laboratories. 


Fuels and Oils 


Fuel development in Europe does not appear to be advanc- 
ing as rapidly as it is in this country, particularly as far as the 
production of high-octane fuel is concerned. Most of their 
engines are built to run at higher speeds and lower mean 
effective pressures and, therefore, can operate on fuels of 
lower octane rating. This trend in development, of course, 
is dictated by the fact that gasoline and high-octane fuels are 
far more expensive in Europe than they are in this country. 

Lubricating oil development seems to be on a par with the 
development of oils in this country. 


Materials 

On the subject of materials, the most outstanding develop- 
ment in Europe is the extensive use of magnesium in cast, 
sheet, and forged forms. Many aircraft engines in Europe 
use magnesium castings which are highly stressed, which is 
a practice avoided by engine manufacturers in this country. 
New magnesium alloys that are not alloyed with aluminum 
are being developed and appear to have considerable promise, 
particularly as far as strength at high temperature is concerned. 
They may be useful for pistons, cylinder-heads, crankcases, 
and other highly stressed parts. 

The development of materials in the aircraft industry in 
general is not as progressive as it should be, but the Euro- 
peans are doing more work along this line than we are. 


Single-Cylinder Test Engines 


One of the most impressive practices in Europe is the ex- 
tensive use of the single-cylinder test engine for the develop- 
ment of cylinders, pistons, piston-rings, and the study of 
combustion. Almost every aircraft engine manufacturer and 
government laboratory has a large number of single-cylinder 
engines working continuously on development work, a prac- 
tice which we might well follow in this country to a greater 
degree than we are doing at present. 


Visitors 

The warm reception given to visitors by all the factories 
was very noticeable and also embarrassing in view of the 
restrictions which are placed on many aircraft factories in this 
country. There is an impression in this country that we do 
not gain by permitting foreign visitors to go through our 
factories but, with the intensive development in factory and 
laboratory equipment in Europe, many engineers in this coun- 
try will be looking to the Europeans for advance information. 


Conclusions 
In conclusion, a rather pessimistic impression may be left 
as to the relative progress in this country of the aircraft engine 
industry and, although it is difficult to compare conditions in 
this country directly with those in Europe where political and 
international affairs are so different, yet the situation requires 
thorough consideration. Those of you who were acquainted 
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intimately with the airplane and engine production fiasco in 
this country during the World War realize the importance 
of doing a lot better job of preparing for emergencies than 
was done at that time, and a few pages from the book of 
European experience and practice would not be unwise. There 
is a tendency in this country to believe, and with considerable 
justification, that we are further advanced than our European 
neighbors in aircraft and aircraft engine development which 
may have been the case in general up to the present time but, 
with the tremendous amount of money being poured into pro 
duction and research facilities in Europe, the result is certain 
to be toward the production of superior equipment, and this 
country will be forced to take drastic steps in the near future 
if it expects to maintain a satisfactory position in the industry 
from both a commercial and military standpoint. This 
opinion is not shared by many in this country, but one has 
only to observe the high performance of foreign military air- 
craft, the expansion in laboratories and production facilities, 
to realize the relative rate of development of European and 
American aircraft and aircraft engines. 





Factors Influencing Aircraft-Engine 
Development in France 


INCE the War, and up until two or three years ago, there 
has been little difference in basic aircraft design and 
manufacture throughout the world. 

Due to many world conditions this situation is beginning 
to change. Until recently production of aircraft engines never 
has been great enough to warrant the design of purely mili 
tary types and civilian types in the higher power brackets. 
There always has been a compromise, and countries where 
commercial aviation dominates tend to adapt commercial en 
gines to military aircraft and vice-versa. In many cases, the 
same engines which power long-distance, weight-carrying 
passenger liners are used to drive bombers, observation, and 
pursuit-type military airplanes. With advances in bombers 
and passenger liners, these heavy machines often can outdis 
tance the pursuit planes which were supposed to protect them. 

In the United States we found this condition a little dis 
concerting but not critical as we have natural barriers against 
the bombers of today, very friendly neighbors, and vast stores 
of petroleum. However to France, a small country sur- 
rounded by none-too-friendly neighbors and with her indus- 
tries concentrated in centers within one to two hours’ bomb- 
ing distances of enemy air fleets, this condition meant an im- 
mediate threat in the event of war unless she had fighting 
fleets fast enough to drive off enemy bombers or to protect her 
own bombers in reprisal attacks. Furthermore, France cannot 
accomplish this preparation by simply boosting the power of 
the engines in her aircraft as she has no native petroleum and 
her liquid fuel supply, save for a small quantity of benzol and 
alcohol, can be shut off by an effective blockade or by neutral- 
ity laws in petroleum-producing countries classing the liquid 
fuel, which is the life-blood of every war, as contraband. 
France, therefore, has to conserve her fuel supply with the 
greatest care. 

Thus, while we may continue to design engines primarily 
suited to commercial aircraft, the French have been forced to 
develop a new specialized technique. It now seems that these 
specialized powerplants will boost military aircraft perform- 
ance to the point where we must follow or drop back in the 
procession which we have certainly led for the past few years. 

Excerpt from the paper, “Design Trends in French Aircraft 
Engines and Propellers,” by Henry Lowe Brownback, pre- 
sented at the National Aeronautic Meeting of the Society, 
Washington, D. C., March 12, 1937. 
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Byron c. Foy, president of DeSoto, has 


been appointed chairman of the show com- 
mittee in charge of the National Automobile 
Show to be held in Grand Central Palace, New 


York, Oct. 27 to Nov. 3. 


Alfred C. Davis has been made president 
of the Marlin-Rockwell succeeding 
Henry K. Smith, who was elected chairman of 
the board. Mr. Davis was formerly vice-presi- 
dent. F. W. Gurney, who had been chair 


man, resigned. 


Corp., 


Charles L. Drake is now in the Chicago 
ofhce of New Departure Manufacturing Co., as 
sales engineer. He was formerly sales enginee 


in the Chicago office of the Fafnir Bearing Co. 


Edsel B. Ford recently was elected to th 
board of directors ot the 
cal Corp. 


American I. G. Chemi- 


Rear-Admiral Emory Scott Land ha: 


been made commissioner on the United States 
Maritime Commission, Washington. He pre- 
viously held the post of chief constructor, Bu- 


E. S. Land 


Commissioner 





reau of Construction and Repair, United States 
Navy. Admiral Land recently has completed 
a three-year term as an SAE representative on 
the Guggenheim Medal Board of Judges. 


C. M. Young has been advanced to the 
presidency of the L. A. Young Spring & Wire 
Detroit. L. A. Young, who formerly 
held this position, continues with the company 
as chairman of the board. The new president, 
formerly vice-president and treasurer, is 30 
years old and said to be the youngest top exec- 
utive in the automotive field. T. D. Stewart, 
director of sales for the company, has been 
made a member of the board. 


Corp., 


Tenth Degree to Kettering 


Charles F. Kettering received his tenth hon- 
orary degree on June 9 when New York Univer- 
sity conferred upon him the degree of Doctor of 


Science. Other colleges and universities that 
have honored him with the Doctor of Science 
degree are University of Cincinnati (1928), 
Brown University (1932), Toledo University 


(1934), Northwestern University (1935), and 
Lafayette College (1936). He received the de- 
gree of Doctor of Engineering from University 
of Michigan, his Alma Mater, and from Ohio 
State University in 1929; from Polytechnic In- 
stitute of Brooklyn in 1930; and the University 
of Detroit in 1934. 
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Richard C. 


gineer of the 


Gazley, formerly chief en- 
3ureau of Air Commerce, has 
been appointed to the new position of chief, 
safety and planning division of the Bureau. In 
this position Mr. Gazley will have for his 
duties the supervision of seven sections engaged 
in development and promotional work, includ- 
ing studies to be made for all other sections 
of the Bureau and studies with relation to air 
line activities, aircraft and powerplants, instru- 
ments and like subjects. He first joined the 


Richard 
Gazley 
Heads 
Division 


Photo by Harris &€ Ewing 


Bureau in 1927, leaving after two years to 
engage in the practice of consulting engineer. 


In 1930 he returned 
tion. 


as chief, engineering sec- 


Henry Ford, Ford Motor Co., was pre- 
sented with the Holley Medal by the American 


Society of Mechanical Engineers “for his revo- 
lutionary influence through invention and prac- 
tice on transportation and mass production 
methods in manufacture.”” The presentation was 
made by ASME President James H. Herron 
during the Society’s semi-annual meeting, May 
17-19. 

Grover Loening has been elected chair- 


man of the executive committee, Roosevelt 


Field, Inc. 


M. Goldschmidt 


General 
Manager 





M. Goldschmidt is 


manager of 


general 
Metalastik Ltd., Leicester, England. 


Alfred P. Sloan, Jr., chairman of the 
board, General Motors Corp., has been elected 
first vice-president of the Automobile Manu- 
facturers Association, and GMC’s president, 
William S. Knudsen has been elected to 
the board of directors of the Association. Other 
officers of the organization were re-elected for 
additional terms. 


Edward Albert Chapin has joined the 
engineering staff, Diesel division, General Mo- 
tors Corp., Detroit. He was previously test 
engineer, research department, Continental Mo- 
tors Corp. 


Charles S. Mott, vice -president of General 
Motors Corp., received an honorary Doctor of 


Engineering degree from the Stevens Institute 
of Technology on June 12. 


(Continued on next page) 





Vice-President Robert R. Keith 
Dies While at College Reunion 


Robert R. Keith, SAE vice-president repre- 
the Engineering Activity, 
died suddenly on June 12 while attending the 


senting Production 
35th reunion of his class at Iowa State College. 

Mr. Keith, who was general works manager 
of the J. I. Co., Racine, Wis., had been 
prominent in the activities of the Society 
election to membership in 1922. Last year he 
was a member of the Production Activity Com- 
mittee and that he the 
National Meetings Committee and the Produc- 
Truck the 
Standards Committee. before his 
death Mr. Keith met in Flint, Mich., with 
other members of the Production Committee 
to make preliminary arrangements for the SAE 


Case 
since 


prior to served on 


Engine Divisions of 


Not 


tion, and 


long 


Production Meeting to be held there in De- 
cember. 
Before joining the Case company in 1929 


Mr. Keith was with the International Harvester 
Co. for eight years, in charge of truck, coach 
and all automotive engineering. In earlier years 
he was affiliated with the Moline Plow Co., 
the Holt Co. and Fairbanks, Morse & Co. 

Born in West Liberty, Iowa, in 1879, Mr. 
Keith attended high school in Des Moines and 
continued his education at Iowa State College 





R. R. Keith 


from which he was graduated with a B.S. de 
gree in M.E., in 1902. 

Mr. Keith is survived by his wife, Helen 
Marks Keith, two daughters and two sons. 
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William S. Knudsen, president of Gen- 
eral Motors, has established a fund of $250,000 
to provide for maternal and infant care in the 
city of Flint. This will be known as the Clara 
Elizabeth fund in honor of his wife. 


i”. F. C. Reggio recently resigned his 
position as director, research laboratories, Com- 
pagnie Lilloise de Moteurs, Seine, France. He 
is now visiting the United States. Mail ad- 
dressed to SAE headquarters will be forwarded 
to him. 


Thomas A. Scanlan has joined the staff 
of Corbin Cabinet Lock Co., New Britain, 
Conn., as sales engineer. 


Ralph M. McGee recently became affiliated 
with the Skelly Oil Co., as assistant manager, 
Denver. He previously was city manager for 
Phillips Petroleum Co., Bartlesville, Okla. 


Paul G. Hoffman, President, Studebaker 
Corp., last month received an honorary degree 
of Doctor of Laws from Rose Polytechnic In- 
stitute at Terre Haute, Ind. Delivering the 
commencement address to the RPI graduating 
class, Mr. Hoffman urged the development of 


Paul G. 
Hoffman 


Honored 





individuality and resistance to influences toward 
uniformity and mediocrity. 

Last month also, Mr. Hoffman was elected 
president of the newly formed Automotive 
Safety Foundation. (Story on p. 26.) 


James G. Young, former general manager 
of Sanderson Brothers & Newbould, Ltd., Shef- 
field, England, has been named general man- 
ager of the Climax Rock Drill & Engineering 
Works, Ltd., Carn Brea, Cornwall. 


Frank Caldwell, engineering manager, 
Hamilton Standard Propellers, was one of the 
American experts to take part in the investiga- 
tion of the destruction of the German airship 
Hindenburg. 


Erik Oberg, editor of Machinery, sailed 
on the S.S. Gripsholm early in June to attend 
the soth anniversary of his alma mater, the 
Boras Technical College, Boras, Sweden. Mr. 
Oberg graduated in 1900 and came to the 
United States the following year. 


Chrysler Promotes 


David A. Wallace has been named presi- 
dent of the Chrysler Division of Chrysler Corp. 
He was, for many years, vice-president in 
charge of manufacturing at the Jefferson and 
Kercheval plants and president of the Chrysler 
Marine Engine Division. Mr. Wallace joined 
Chrysler in 1929 as staff master mechanic. 


Joseph W. Frazer, who has been vice- 
president of the Chrysler Division, has become 
vice-president and director of sales and mer- 

. chandising of this division. He was in the sales 
department of Chrysler Corp. in 1924, when its 
first cars were produced, and was made general 
sales manager the following year. 
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P. G. Fitzpatrick, formerly with the Four 
Wheel Drive Auto Co., has established the 
Fitzpatrick Thornton Tandem Fleet Sales Co., 
with headquarters in New York. 


William B. Mayo has become consulting 


engineer for Hupp Motor Car Co. This follows 
five years of partial retirement from the auto- 


William B. 
Mayo 
With Hupp 


was for 19 


of the Ford 


mobile field, preceding which he 
years engineer and chief engineer 


Motor Co. 


William A. Irvin, president of U. S. 
Steel, formally broke the ground for Carnegie- 
Illinois Steel Corp.’s new sheet, strip and tin 
plate mill which will bear his name. The cere- 
mony took place May 22. 


Alfred Reeves, vice-president of the Auto- 
mobile Manufacturers Association, sailed for 
Europe the middle of last month. While abroad 
he is addressing the International Chamber of 
Commerce at Berlin on “Financing the High- 


ways,” and studying the motor-vehicle trade 
in Europe, including highway construction, 
tariffs, international problems of market ex- 


pansion and use of cars and trucks. 


]. L. Dilworth, formerly assistant super- 
visor of automotive equipment, Virginia Electric 
and Power Co., has joined the research depart- 
ment of Packard Motor Car Co., at Detroit. 


C. A. Musselman, president, Chilton Co., 
Philadelphia, was elected to the board of the 
Associated Business Papers at its spring confer- 
ence, May 20-22. 
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Harry H. Kerr, president, Boston Gear 
Works, was elected president of the American 
Gear Manufacturers Association at its 
annual meeting, Wernersville, Pa., May 24-25. 
Howard Dingle, president, Cleveland Worm 
& Gear Co., was elected vice-president. 
the meeting Mr. Kerr presented a 
“Wage Incentives.” 


2Ist 


During 
paper on 


Julius P. Heil, president and treasurer of 
the Heil Co., Milwaukee, has been elected presi 


dent of the Jambor Tool & Stamping Co., also 
of Milwaukee. 


Donald H. Spicer, formerly sales manager 
of Atlas Asbestos Co., North Wales, Pa., has 
been appointed assistant manager, replacement 
division, Asbestos Manufacturing Co., Hunting 
ton, Ind. 


Harte Cooke, engineer, McIntosh & Sey 
mour Corp., has been nominated as a vice 
president of the American Society of Mechan 
ical Engineers. 


A. H. Timmerman, vice-president, Wag 
ner Electric Corp., St. |.uuis, was elected second 
vice-president and treasurer of the National 
Metal Trades Association at the 39th annual 
convention of that organization, May 
Harry H. Kerr was elected councilor to serve 


two years. 


27-28 


Dr. George W. Lewis, director, aeronau- 
tical research, National Committe 
for Aeronautics, was a the Be: 
muda Clipper on its final inspection trip, Jun 
12, over the 773-mile route to Bermuda. 


Advisory 


passenger on 


a. .G; Mougey, chief chemist and assistant 
technical director, research laboratories divi 
sion, G.M.C., has been elected to the executive 
committee of the American Society for Testing 
Materials. 


Howard E. Coffin, chairman of the board, 
Southeastern Cottons, Inc., and long associated 
with the automotive industry, married Miss 
Gladys Baker, a Southern writer, on June 1 
Mr. and Mrs. Coffin will teside at One Fifth 
Ave., New York. 


Inspecting 1000-Hp. Engine 


O. T. Kreusser, general 
manager, left, and Ronald 
M. Hazen, chief engineer. 
Allison Engineering Divi- 
sion, G.M.C., pictured with 
the new 1000-hp. Allison 
1710 chemically-cooled air- 
eraft engine which both 
had part in developing. 
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W. ]. Davidson, director, technical divi- 
sion, General Motors Corp. and chairman of 
the SAE Engineering Relations Committee, has 
been appointed by the Council to represent the 
Society on the Advisory Committee of the 
Highway Research Board of the National Re- 
search Council. 


Bertrand L. Wyborny is Owner and man- 
ager of the Burlington Loan Co., Burlington, 
lowa. He was previously vice-president of th« 
Fair Price Petroleum Co., Yankton, S. D. 


William Harrigan, engineer of the Texas 
Co., is directing the Texaco national road test 
fleet which will use 25,000 miles of American 
highway as a laboratory for technical research. 
The fleet left Detroit May 15 and will visit 
every state in the Union. 


A. L. Martinek has been appointed chief 
engineer of the Delta Electric Co., Marion, Ind. 
He was formerly electrical and illuminating 
engineer with the H. A. Douglas Manufacturing 
Co., Bronson, Mich. 


W.C. Leingang has been appointed man- 
ager, automotive manufacturers’ sales, by the 
Electric Storage Battery Co., Philadelphia, man- 
ufacturers of Exide batteries. Entering the 


employ of the Detroit branch of the company 
in 1923 he was transferred to the home office 
in Philadelphia in 1935. 


Mr. Leingang grad- 


wt. 
Leingang 
Promoted 





uated in electrical engineering from the Univer- 
sity of Michigan in the class of ’23. 


Charles j. Manney joined the Seagrave 
Corp., Columbus, Ohio, as mechanical engineer 
early in June. He was previously instructor in 
mechanical engineering, Tulane University. 
While at Tulane he was active in fostering 
student membership in the Society. Mr. Man- 
ney was recently honor guest at the University’s 
Glider Club banquet, at which he was presented 
with a model glider. 


Herbert Hosking, editor, Automotive In- 
dustries, Philadelphia, has been re-elected an 
honorary vice-president of the American Insti- 
tute of Graphic Arts. 


a ie Ludvigse n has been appointed vice- 
president and general manager of the Fuller 
Manufacturing Co., Kalamazoo, Mich. He had 
been vice-president in charge of sales. 


On A.S.T.M. Program 


Six SAE members are taking part in the 
4oth annual meeting of the American Society 
for Testing Materials, New York, June 28 to 
July 2. K. G. Mackenzie, The Texas Co., is 
chairman of the meeting finance committee, 
and J. B. Rather, Socony-Vacuum Oil Co., is 
on the committee on arrangements. Scheduled 
to take part in the various sessions are: J. C. 
Geniesse, Atlantic Refining Co.; T. A. Boyd, 
General Motors Corp.; J. P. Stewart, Socony- 
Vacuum Oil Co.; and Sam Tour, Lucius Pit- 
kin, Inc. 


ABOUT SAE MEMBERS 


SAE Past-President Writes 
On Mechanics of Prosperity 


Dr. H. C. Dickinson, chief, heat and power 
division, National Bureau of Standards and 
president of the SAE in 1933, is author of 
“The Mechanics of Prosperity,’’ recently pub- 
lished by The Williams & Wilkins Co., Balti- 
more. 

This book extends and clears up a number 
of the ideas expressed by Dr. Dickinson in his 
address made before many of the Society’s Sec- 
tions on his Western trip in 1933. 

In the preface he explains, “This volume 
deals with men en masse and with work and 
money as seen by a physicist and an engineer. 
The problem is treated as in the ‘exact’ sciences, 
first defining assumptions which appear to be 
plausible, deducing conclusions to which they 
must lead, then checking both against facts 
which are known, until assumptions are found 
and conclusions are reached which are con- 
sistent with each other and with the facts of 
history.” 


Maj. Mark V. Brunson, Quartermaster 
Corps, U. S. Army, now a graduate student at 
the University of Michigan, has had his second 
major thesis accepted by the University. The 
subject is “Warehousing, Storage, Materials 
Handling Equipment, Packing and Crating, Fire 
Protection, Management, Financing, Cost Ac- 
counting, Internal and External Transportation, 
Merchandise Warehousing and Handling of Re- 
lief Supplies.” Major Brunson’s next military 
assignment is the War Plans and Training Divi- 
sion, Office of the Quartermaster General, Wash- 
ington, D. C., at which station he will report 
for duty July 15. 


Sid G. Harris, past-chairman of the Met- 
ropolitan Section, is Eastern representative for 
Macmillan Petroleum Corp., Los Angeles. He 
will have headquarters in New York. Mr. 
Harris was formerly sales engineer for Con- 
tinental Motors Corp. and Reo Motor Car Co. 
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D. £, Eggen, chief engineer, Oliver Farm 
Equipment Co., as chairman of the power ma- 
chinery division of the American Society of Ag- 
ricultural Engineers, presided at two of the 
division’s sessions at the Society’s 31st annual 
meeting held at the University of Illinois, June 
21-24. L. B. Sperry, chief engineer, Gas 
Power Engineering, International Harvester Co., 
delivered a paper on “Proposed Standardization 
of Tractor Fuels” at the June 22 session. 





Changes at Houdaille-Hershey 


Claire L. Barnes, former president of 
Houdaille-Hershey Corp., Detroit, has been 
elected chairman of the board, and Charles Get- 
ler, who had been vice-president, was named 
president. Two other SAE members, Ralph 
F. Peo and Don S. Devor were named vice- 
presidents. 





Obituaries 





Otto C. Rohde 


Otto C. Rohde, vice-president and chief en- 
gineer of the Champion Spark Plug Co., died 
June 2 as the result of burns and a fractured 
skull suffered May 28 in an accident during 
the driving tests that preceded the Memorial 
Day automobile race at Indianapolis. A crank- 
shaft broke on one of the cars, causing it to 
catch fire and skid into the pits striking Mr. 
Rohde and two other bystanders, one of whom 
was killed immediately. 

Mr. Rohde, who was 49 years old, became 
a member of the Society in 1917, and was 
active on the spark plug subdivision, gas engine 
division, SAE Standards Committee. A graduate 
of the University of Michigan, class of 1909, 
he had worked with the Homer Gas Engine 
Co., Vulcan Steam Shovel Co. and the National 
Seale Co., before joining the Champion Spark 
Plug Co. in 1914. He was founder of the 
Champion 100-Mile-an-Hour Club, composed 
of drivers who have finished in Indianapolis 
races at an average speed of 100 m.p.h. or 
better. Mr. Rohde regularly attended the Me- 
morial Day races. 

His wife and daughter survive. 


R. M. Heinrichs 


Robert M. Heinrichs, vice-president, director 
and general manager of the Bendix-Westing- 
house Automotive Air Brake Co., Pittsburgh, 
died May 18 as the result of complications 
following a recent operation for appendicitis. 
He had been a member of the Society since 


1925. 

Mr. Heinrichs was born in 1899 at Fort 
Wayne, Ind. He attended the University of 
Illinois and was graduated as a mechanical 


engineer in 1922. In 1925 he entered the 
employ of the Bendix Aviation Corp. in Chi- 
cago and five years later was transferred to 
Pittsburgh as general manager of the Bendix- 
Westinghouse Co. He served in that capacity 
until his recent appointment as vice-president 
and director was announced. 


Mrs. Beulah Brede 


Mrs. Beulah Brede, long connected with the 
Society’s Detroit office, died May 19, following 
a brief illness. Her many friends in the SAE 
regret her passing. 








Behind the Scenes 


With the Committees 


Action! 


@ The feasibility of establishing defi- 
nite voltages for lighting systems on 
Diesel-powered motor vehicles is being 
studied at the request of the lamp in- 
dustry. It is maintained that in pres- 
ent practice too many different volt- 
ages are being used, each requiring 
different lamp equipment. — Standards 
Committee. 


@ One-third of the reports of the cur- 
rent oil wear test program have been 
received and turned over to the Steer- 
ing Committee for analysis. — Crank- 
ease Oil Oiliness Research. 


@ The ring-sticking test program of 
the Crankcase Oil Stability Commit- 
tee has been revised —it now includes 
eight test lubricants. Supplies have 
been located, orders are being re- 
ceived and experimental work will 
soon be in progress. 


@ Procedure for operating the SAE 
E-P lubricants testing machine have 
been revised. Prepared by a special 
drafting committee, the revision was 
approved during the Summer Meeting 
by the main committee as a tentative 
standard method.— Extreme Pressure 
Lubricants. 


@ A special subdivision is being ap- 
pointed to make a thorough review of 
the present SAE spring specifications 
and prepare a new standard that will 
be more in line with present-day re- 
quirements. The subdivision will be 
representative of both spring manufac- 
turers and _ users. — Passenger Car 
Division, Standards Committee. 


@ A review of present SAE recom- 
mended practice on propeller-shaft 
mid-ship mountings is underway. No 
definite recommendation has yet been 
made but it is indicated that the spec- 
ification is being widely used. It is 
probable that the new rubber-mounted 
type of bearing will be studied from 
the standardization viewpoint when its 
use has become more established. -— 
Motor Truck and Motorcoach Divi- 
sion, Standards Committee. 


@ Work of a subcommittee on meth- 
od of test for rating road-vehicle spark 
plugs has progressed sufficiently to 
justify the exchange of results between 
cooperating members. — Ignition Re- 
search. 


@ Arrangements have been made for 
the preparation of a series of articles 
reviewing and bringing up to date the 


present status of riding comfort mea- 
surement as affected by seat cushions. 
These articles will cover academic 
theory, practical requirements of mo- 
tor car manufacturers and a review of 
the situation abroad. They will be 
accompanied by a bibliography. — Rid- 
ing Comfort Research. 


@ Plans are in preparation for re- 
viewing both the ball-bearing stand- 
ards adopted by the Society, as pub- 
lished in the 1937 SAE Hanppook, 
and corresponding American Standards 
that have been adopted under Ameri- 
can Standard Association procedure 
through the Sectional Committee on 
Ball and Roller Bearings, sponsored 
jointly by the SAE and the American 
Society of Mechanical Engineers. 


@ An A.S.T.M. subcommittee is coop- 
erating in determining effects of lubri- 
cants on bearing metals and data are 
expected soon.-— Lubricants Division, 
Standards Committee. 


@ The Electrical Equipment Division 
is considering the development of a 
standard method of rating capacities 
of generators and motors on the basis 
of wattage. Apparently no generally 
uniform practice is in use at present, 
and a standard is said to be desirable 
in view of increasing load require- 
ments on the equipment. — Standards 
Committee. 


@ Working drawings are being pre- 
pared for a standard belt-testing ma- 
chine that can be used by belt manu- 
facturers and users. The Gasoline En- 
gine Division started work on this 
when the new SAE standard on V-belts 
and pulleys was adopted (first pub- 
lished in the 1937 SAE Hanpsook). 
Until now, it is said, the belt testing 
situation has been confused. It is ex- 
pected that this testing apparatus and 
procedure, as given in the SAE stand- 
ard, will do much to overcome this 
condition. The SAE Journat will 
carry an announcement when _ these 
drawings are available. Standards 
Committee. 


@ The recommended procedure for 
the inspection of the steering mecha- 
nism of passenger cars, trucks and 
buses, revised in accordance with sug- 
gestions made by the Front-Wheel 
Alignment Research Committee, has 
been circulated for mail ballot. Final 
action will take place at its next meet- 
ing. 
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Nomenclature 


6¢C@’ UGGESTIONS for Nomenclature 

for Fuels Combustion Phenomena 
and Fouling in Internal Combustion En 
gines,” a paper prepared by G. D. Boer- 
lage and C. A. Bouman, and presented 
at the Second World Petroleum Confer 
ence last month, was previewed at a 
meeting of the Fuels Research Commit- 
tee during the Summer Meeting. This 
paper constitutes a proposal for a four 
language nomenclature on the subjects 
indicated. 

C. B. Veal, SAE research department, 
who is a delegate to the World Congress, 
was instructed to assure the Congress 
group working on this subject of the 
committee’s desire to cooperate. 

The formation of a subcommittee on 
nomenclature to be composed of engine, 
carburetor and fuel men was authorized. 
It will maintain contacts with groups in 
the National Advisory Committee for 
Aeronautics and the American Society 
for Testing Materials which are working 
on this subject. 


Committee Changes 


F. S. Spring, Hudson Motor Car Co., 
succeeds V. P. Rumely as Chairman of 
the Textile Automotive Group. Mr. 
Rumely resigned as his change in com- 
pany connections has taken him from 
the automotive field. 


F. L. Faulkner heads a subdivision to 
study motor-vehicle design from the op 
erator’s point of view. He will devote 
his time to truck ratings. O. A. Axelson 
will study lubrication problems, particu- 
larly of crankcase oil with regard to 
oxidation factors; Clinton Brettell, trac- 
tor-semi-trailer coupling heights; H. O. 
Mathews, brakes, and T. C. Smith, lubri- 
cation problems with particular reference 
to extreme-pressure lubricants. — Trans- 
portation Division, Standards Committee. 
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Cancellations Recommended 


The tractor division of the Standards 
Committee that present 
SAE recommended practices for tractor 
power take-off and drawbar hitches be 
cancelled, and that they be replaced with 
specifications. When they are 
worked out by the tractor division the 
new specifications will be coordinated 
with those of the American Society of 
Agricultural Engineers inasmuch as both 
societies largely represent the same inter- 
ests in the tractor industry, and these 
specifications will affect both tractors 
and agricultural implements operated 
from them. 


recommends 


new 


The division also recommends the can- 
cellation of the SAE recommended prac- 
tice for stationary engine belt speeds. 
Investigation has shown that practically 
all stationary engines are custom built 
and that a standard for stationary engine 
belt speeds serves very little purpose. 


Bumpers 

HE Society is preparing to survey 

current practice in the mounting- 
height of bumpers from the viewpoint of 
revising the present SAE bumper stand- 
ard (p. 88, 1937 SAE Hanpsook ). Dam- 
age to radiator grilles caused by light 
trucks without bumpers backing into 
them and comments from the medical 
profession to the effect that leg fractures 
caused by bumpers at their present 
height are more serious coming below 
the knee than they would be above the 
knee, are reasons for this study. 


Spark Plugs 

HE presentation of the report “An 

Investigation of Mica Spark Plugs,” 
by M. F. Peters, H. K. King and J. P. 
Boston, accompanied by an allied report, 
“Electrical Character of the Spark Dis- 
charge of Automotive Ignition Systems,” 
at the Summer Meeting, closes the spark 
plug investigation conducted at the Na- 
tional Bureau of Standards under gui- 
dance of the SAE Ignition Research 
Committee, so far as the committee and 
the Society are concerned. 


Lamps 

AN SAE recommended practice for 
laboratory tests of physical and op- 
tical characteristics of adverse-weather 
lamps for motor-vehicles has just been 
adopted by the Society. Work was con- 
centrated on the project to meet an ur- 
gent need expressed for it by some of the 

states, notably Pennsylvania. 
The specifications are based on the as 


WITH THE COMMITTEES 


sumption that assurance of reasonable 
safety when driving in fog, rain or snow 
requires a major reduction in speed, and 
the desirability of having a reasonable 
distribution of light. 

The recommended practice includes a 
definition of adverse-weather lamps, and 
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data as to color, scope of the specifica- 
tions, laboratory facilities and specifica 
tions for laboratory 
tests. 


and photometric 
This new recommended practice 
will be available shortly and will be in- 
cluded in the 1938 edition of the SAE 
HANDBOOK. 


New Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between May 15, 1937, and 
June 15, 1937. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


BeckwitH, Bryson B. (M)_ metallurgist, 
Chrysler Motors, 341 Massachusetts Ave., De- 
troit, Mich.; (mail) 59 Oakdale Blvd., Pleasant 
Ridge, Royal Oak, Mich. 

30LLES, JAMES C. (M) sales 
tional Automotive Fibres, Inc., 
Ave., Detroit, Mich. 

Boton, Gus Grorce (A) shop foreman, Cas- 
cade Investment Co., Portland, Ore.; (mail) 
Adrian Hotel, 422 South East Morrison St. 

BorGer, JOHN Goprrey (J) 
maintenance 


Na- 
I loov cr 


manager, 
19925 


junior engineer, 
department, Pan American Air- 
ways Co., Port Washington Airport, Port Wash- 
ington, L. I., N. Y. 

BrINEN, Howarp F. (J) laboratory engineer, 
Young Radiator Co., 709 Marquette St., Racine, 
Wis. 


Casty, Frank E. (A) assistant manager of 
sales, National Pneumatic Co., Inc., 420 Lexing- 
ton Ave., New York City. 

Conway, WitiiaAm E. (A) assistant director, 
sales, truck division, Studebaker Corp., South 
Bend, Ind.; (mail) 321 East St., New 
York City. 

Cousins, Roy F. (A) garage superintendent, 
Davidson Baker Co., 700 North East 22nd Ave., 
Portland, Ore. 


43rd 


CumMMINGs, Capt. Emerson Leroy (S M) 
U. S. Army, Ordnance Dept., Washington, 
Dc. 

Davis, Bernarp (A) 6 Franklin Gardens, 
Roxbury, Mass. 

DEPARTMENT OF Derence, Civil Aviation, 


Government of the Commonwealth of Australia 
(Depart'l) Melbourne, Australia. Rep: 
stron, CapT. E. C. 

Dervieu, Micnet (A) director, fabrication, 
Etablissements Laffly, 94 Ave. des Gresillons, 
Asnieres, Seine, France; (mail) 63 rue Dulong, 
Paris, 17eme, France. 


JoHN- 


Dopps, Vincent G. (A) salesman, Alumi- 
num Co. of America, 1031 South Broadway, 
Los Angeles, Calif. 

Dunninc, CuHarces L. (A) district service 


manager, White Motor Co., 458 Melwood St., 
Pittsburgh, Pa. 

FaLton, Francis X. (J) Diesel electric ap- 
prentice, New York, New Haven & Hartford 
Railroad Co., Dover St. Engine House, Boston, 
Mass.; (mail) 180 Kittredge St., Roslindale. 

Frazeur, Lestie (M) superintendent, service 
and maintenance, Eastern Air Lines, Division 
of North American Aviation, Inc., Post Office 
Box 3581, Miami, Florida. 

Frtenp, P. E. (M) chief engineer, Wilkening 
Mfg. Co., South 71st St., Philadelphia, 
Pa. 


2006 


HAMILTON, Wittiam F. (M) 
Co. of California, South 
Angeles, Calif. 

Harris, WitiiAM H., Jr. (J) engineer, Micro- 
matic Hone Corp., 7401 Dubois St., 
Mich. 

Heynes, Witt1am Muncer (F M) chief en- 
gineer, S. S. Cars, Ltd., Holbrook Lane, Cov- 
entry, Warwickshire, England; (mail) 
Beechwood Ave. 

HirT Le, (M) truck equipment 
engineer, Isaacson Iron Works, 2917 East Mar- 
ginal Way, Seattle, Wash. 

Howtper, ALFRED Rocer (A) mechanic, Whit 
Motor Co., 605 King St., East, 


Richfield Oil 


555 Flower St., Los 


Detroit, 


167 


EuGENE G. 


Toronto, On- 


tario, Canada. 
Ho.uineswortH, R. Bernetr (A) branch 
manager, Autocar Trucks, 2804 West Broad 


St., Richmond, Va. 

Huse, Stewart H. (M) fuel technologist, 
Standard Oil Development Co., Post Office Box 
243, Elizabeth, N. J. 

JERROLD, Gitpert (F M) engineer, French 
Government, Scientifiques, Section des Moteurs, 
4 rue de la Porte d'Issy, Paris XV, France. 

JoHNson, THomMas EpmMuNp (A) senior in 
spector of aircraft, Commonwealth of Australia, 
Civil Aviation Board, Government Aerodrome, 
Mascot, New South Wales, Australia. 

KessLer, J. R. (J) Roberts Motor Co., Port- 
land, Ore.; (mail) 123 North East Pacific St. 

Kipp, Rosperr Strormonr (A) draftsman, 
Ranger Engrg. Corp., Farmingdale, L. I., N. Y.; 
(mail) 312 Main St. 

Kimser, Cecu. (F M) managing 
M G Car Co., Ltd., Abingdon, 
(mail) Boundary House. 

Lasory, R. F. (A) automotive department 
clerk, Union Oil Co. of California, 617 


director, 
3erks, England; 


West 

Seventh St., Los Angeles, Calif. 
Larson, Kart Oniver (M) technical assis- 
tant, Northwest Airlines, Inc., St. Paul, Minn. 


LoveLt, Hatton A. 


(A) manager, 
and Winnipeg 


Branches, Snap-On Tools of 
Canada, Ltd., 504% Church St., Toronto, On 
tario, Canada; (mail) 80 Hoyle Ave. 


Tors mnto 


McGrecor, Tuomas Atkinson (M) chief 
engineer, American Forging & Socket Co., 
Branch St. & Air Line R.R., Pontiac, Mich.; 


(mail) 43 Illinois Ave 

McWuortTer, JOHN Francis (M) production 
development engineer, Ohio Rubber Co., Ben 
Hur Ave., Willoughby, Ohio. 

Mezey, JaMes N. (J) automotive service engi 
neer, Tide Water Associated Oil Co., 17 Battery 
Place, New York City; (mail) 406 East grst St. 

MoutieR, Firmin L. (A) general service and 
parts manager, Cadillac Motor Car Division of 
General Motors Sales Corp., 521 West 57th 
St., New York City; (mail) Room gs5o0 Y. M. 
C. A., 5 West 63rd St. 

NUNNENKAMP, WILLIAM (A) 
ager, Fields Motor Car Co., 
(mail) 4304 S.E. Salmon St. 

Pray, Harvey L. (A) president, Tulsa Winch 
Mfg. Corp., 823 East First St., Tulsa, Okla. 

RayMonp, ArtHurR E. (M) vice-president, 
charge of engineering, Douglas Aircraft Co., 
Inc., 3000 Ocean Park Blvd., Santa Monica, 
Calif. 


serv ic S 
Portland, 


man- 
Ore.; 


(Continued on next page) 








24 


ReuTHER, Martin Ernst (J) ‘draftsman, 
Fisher Body Engineering, Detroit, Mich.; (mail) 
14595 Greenview Ave. 

Ropinson, SamMuet T. (M) field engineer, 
Wright Aeronautical Corp., Paterson, N. J.; 
(mail) Kurgarten-Hotel, Friedrichshafen, am 
Bodensee, Germany. 

SAMUELS, WILLIAM 
Chevrolet Motor Co., General 
Detroit, Mich. 

ScuuLtz, Howarp W. (M) assistant chief 
engineer, Ohio Rubber Co., Ben Hur Ave., Wil- 
loughby, Ohio; (mail) 1343 Edanola Ave., 
Lakewood, Ohio. 

ScHUMACHER, RaLpH O. (M) motor vehicle 
supervisor, Postal Telegraph-Cable Co., 67 
Broad St., New York City. 

Scorr, Letanp L. (M) designer and presi- 
dent, Scott Aircraft Motors, 2537 South West 
Boulevard, Kansas City, Mo. 

Sumipt, Grecory E. (A) 


(M) project 
Motors 


engineer, 
Bldg., 


director, machine 
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tool department, Amtorg Trading Corp., 261 
Fifth Ave., New York City. 

Sipos, JosEpH N. (J) body draftsman, Fisher 
Body Corp., Body Engineering Dept., Detroit, 
Mich. 

SmitH, Epwin K. (M) metallurgist, Electro 
Metallurgical Co., 1210 Ford Bldg., Detroit, 
Mich. 

SMITH, FRANK WesLey (A) manager, Lube 
oil sales and power prover service, Cities Ser- 
vice Oil Co., 260 Tremont St., Boston, Mass. 

Stratton, Lioyp O. (A) 404 Spalding Bldg., 
Portland, Ore. 

Strick, ANTHONY Davin C. (J) assistant en- 
gineer, Birmingham & Midland Omnibus Co., 
Ltd., Bearwood, Birmingham, England; (mail) 
24 Willow Ave., Edgbaston, Birmingham, Eng- 
land. 

SzyMANOow!ITz, RayMonp (M) technical di- 
rector, Acheson Colloids Corp., 444 Madison 
Ave., New York City. 





Applications Received 





The applications for membership 
received between May 15, 1937, and 
June 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 





AGERELL, WiLu1AM C., chief engineer, Pines 
Winterfront Co., Chicago, Ill. 

Amprose, Henry A., research chemist, Gulf 
Research & Development Co., Pittsburgh, Pa. 

ARCAND, EUGENE JOSEPH, sales manager, Ar- 
cand Spring Co., Boston, Mass. 

BERTHOLET, B. E., sales engineer, Allen Elec- 
tric & Equipment Co., Kalamazoo, Mich. 

Byornstap, AaGE, manager sales department, 
Norsk Braendselolje A/S, Oslo, Norway. 

BLtackwoop, Rosert RuTHeERFORD, rubber 
technologist, Dunlop Perdriau Rubber Co. Ltd., 
Melbourne CI, Victoria, Australia. 

BLEGvAD, VicGo MARSTRAND, engineer, Gen- 
eral Motors Truck & Coach Corp., Pontiac, 
Mich. 

Brown, Lester, instructor, Board of Educa- 
tion, Canton, O. 

Canpy, JAMES BENTLEY, lubrication engineer, 
D. A. Lubricant Co., Indianapolis, Ind. 

Davey, Paut H., president and treasurer, 
Davey Compressor Co. Inc., Kent, O. 

EsincEeR, ADAM, superintendent of garages, 
St. Louis Public Service Co., St. Louis, Mo. 

Eppy, W. P., Jr., metallurgical and service 
engineer, Yellow Truck & Coach Mfg. Co., 
Pontiac, Mich. 

Facro., Rosrey D., president, Leibing Auto- 
motive Devices Inc., Detroit, Mich. 

FENSTEMAKER, JAMES FRANKLIN, industrial 
sales engineer, Socony-Vacuum Oil Co. Inc., 
Newark, N. J. 

FickEN, GrorcE V., engineer, Socony-Vacu- 
um Oil Co. Inc., New York City. 

Fraser, Donatp McLeop, partner, Peerless 
Engineering Co., Toronto, Ont., Canada. 

HERZFELD, EuGENE, consulting engineer, New 
York City. 

Hirt, Howarp, Mendenhall Motor Co., St. 
Louis, Mo. 

Hirt, Perer Lione, 
Royal Indian Army 
Baluchistan, India. 


officer, 
Quetto, 


workshop 
Service Corps, 


HorrMan, CLIFFORD IRWIN, district manager, 
John Bean Mfg. Co., Chicago, Ill. 

Hoop, G. G., vice-president, Ontario Steel 
Products Co. Ltd., Gananoque, Ont., Canada. 

In1isH, Georce H., supervisor transportation, 
Tennessee Valley Authority, Knoxville, Tenn. 

Kras, Harotp W., designer, Packard Moto: 
Car Co., Detroit, Mich. 

Komorowski, GEorRGE, president, 
Raux, Loewenstein, Warsaw, Poland. 

Lanciey, P. L., Walcha, New South Wales, 
Australia. 

Larsson, Erik LAMBERT, general manager, 
L. A. Larssons Gjuteri & Mek. Verkstad, Kris- 
tienhamn, Sweden. 

Lawrason, ALAN B., salesman, Railway & 
Power Engineering Corp. Ltd., Toronto, Ont., 
Canada. 

MarANnov, SipNEY, manager, Balmacaan Rac- 
ing Team Inc., Westbury, L. I., N. Y. 

MartTin-Hurst, Wiri1amM F. F., managing 
director, The British Thermostat Co. Ltd., Sun 
bury-on-Thames, Middlesex, England. 

MartTIN, Ropert C., engineering dept., Fair- 
banks-Morse, Three Rivers, Mich. 

METROPOLITAN Bopy Co., Bridgeport, Conn. 


Lilpop, 


Mitter, Davin C., junior sales engineer, 
Amplex Division, Chrysler Corp., Detroit, 
Mich. 

Miiter, Ricuarp B., 14t East roth St., 


Brooklyn, N. Y. 

Minke, Racpu A., sales engineer, Thompson 
Products Inc., Cleveland, O. 

Mott, BENJAMIN CorRNELL, director field ob- 
servation section, General Motors Corp., Detroit. 

Oxtsen, RayMonp CHARLES, supervisor sal- 
vage, inspection. and specifications, Chevrolet 
Motor Co., Oakland, Calif. 

PETTERSON, HELMER, service manager, Gustaf 
Byrenius A.B., Stockholm, Sweden. 

Reyna, Cart ALAN, superintendent of main- 


tenance, Bell Brook Dairies, San Francisco, 
Calif. 
Rupp, ArtHur W., division supervisor of 


buildings, supplies and motor equipment, IIli- 
nois Bell Telephone Co., Chicago, III. 

SincER, Georce K., engineer, Socony-Vacu- 
um Oil Co. Inc., New York City. 

Strawn, Harvie H., transportation engineer, 
International Harvester Export Co., Chicago, 
Ill. 

StrEK, Orro, layout 
Corp., Detroit, Mich. 

Suciura, SHIGEzo, chief engineer, Sumitomo 
Metal Industries Ltd., Osaka, Japan. 

TAyLor, J. 


Fisher Body 


man, 


WituiaM, designing engineer, 
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TOWNSEND, JAMEs K. (J) machine designer, 
National Broach & Machine Co., Shoemaker & 
St. Jean, Detroit, Mich.; (mail) General Dx 
livery, Birmingham, England. 

Van DRONGELEN, Victor JOHN (A) garage 
man, Seattle Garage, 1426 Broadway, Seattle, 
Wash.; (mail) 3637-14th St., West. 

WEASLER, ANTHONY V. (M) manager, Pick 
Mfg. Co., Box 25, West Bend, Wis. 

WERDER, JOHN FREDERICK (A) vice-president, 
charge of engineering, Zip Abrasive Co., Center 
& Washington Streets, Cleveland, Ohio; (mail) 
2126 Lincoln Ave., Lakewood, Ohio. 

WuitneEy, Ernest G. (S M) associate me 
chanical engineer, head, engine research se: 
tion, National Advisory Committee for Aero 
nautics, Langley Field, Hampton, Va.; (mail) 
104 Linden Ave. 

Wotcortt, C. Freperick (M) charge of radio 
engineering, Noblitt-Sparks Industries, Inc., Co 
lumbus, Ind.; (mail) 1121 Sycamore St. 


Walker's Trailer & Tire Service, Portland, Or 


gon. 


Watts, Frep J., metallurgist, International 
Nickel Co., New York City. 
Weise, Cart A., engineer, Atlas Imperial 


Diesel Engine Co., Mattoon, III. 

Wuire, S. Batrarp, Jr., manager, E. H 
White Co. and L. F. & D. Equipment Co., 
San Francisco, Calif. 

WHITTAKER, Harry Mites, chief 
Micromatic Hone Co., Detroit, Mich. 

WIEGAND, FRANcIs JosEPH, test engineer, 
Wright Aeronautical Corp., Paterson, N. J. 

WRIGHT, JosEPH Preston, plant superinten 
dent, Cities Service Oil Co., Milwaukee, Wis 


engineer, 


SAE Coming EVENTS 


Cleveland Section Regional 
Tractor Meeting 


Sept. 15-17 
Akron, Ohio 


Fuels and Lubricants 
Regional Meeting 


Sept. 30 & Oct. 1 
Tulsa, Okla. 


National Aircraft Production 
Meeting 


Oct. 7-9 
Ambassador Hotel 
Los Angeles, Calif. 


Annual Dinner 
Oct. 28 


Commodore Hotel 
New York 
National Production Meeting 


Dec. 8-10 
Flint, Mich. 




















Shaw, Oldfield, Duray 
On Pre-Race Program 
@ Indiana 


Wilbur Shaw, who was later to drive his 
Shaw-Gilmore Special to a new track record 
in winning the Memorial Day race at the In- 
dianapolis Speedway, shared the Indiana Sec 
tion’s pre-race meeting program with Le 
Oldfield, vice-president and chief engineer, Ben 
nett Manufacturing Co., and Leon Duray, both 
of whom had cars entered. More than 285 
members and guests attended this May 20 meet- 
ing which was devoted, for most part, to the 
discussion of the rules for the race. 

Lee Oldfield, in opening the meeting, brought 
out the fact that the race rules are fixed in an 
open meeting in Detroit. This year, for the 
first time, he said, car owners and drivers wer 
the only ones who had a vote on the final adop 
tion of the rules; technical and AAA men wer 
permitted to discuss and voice opinion but had 
no voting privilege. Although the rule that 
only commercial grades of gasoline would be 
permitted was strongly opposed by the tech- 
nical men, the drivers and owners wanted it 
and voted for it, he said. It was also voted, Mr. 
Oldfield reported, that car specifications which 
had been in force should continue and _ that 
there should be no change in weight rules. 

Mr. Oldfield’s statement that after lowering 
compression ratios the racing crowd was 
shocked by the fact that better time could bi 
made using a lower grade fuel brought com- 
ments from Messrs. Duray and Shaw. They 
contended that track improvements and the fact 
that there is no limit on the quantity of fuel 
consumed are the factors making for better 
ume. 


“No Car Rides Worth a 
Hoot,” Declares Olley 


’ ; 
@ Canadian 


“We have made a start at discovering som« 
thing about riding qualities but so far no car 
has been produced that rides worth a hoot,” 
was the opinion stated by Maurice Olley, sus- 
pension engineer, Cadillac, in his talk before 
the annual Oshawa meeting of the Canadian 
Section, May 14. Section Chairman Max Evans 
presided and the speaker was introduced by 
Past-Chairman George Garner, chief engineer, 
General Motors of Canada 

“Any combination of mass and spring has 
a natural resonant frequency 
excited by the road,” Mr. Olley pointed out. 
adding that “while independent wheels have 
theoretically one mode of vibration, axles have 
three or four. The body has a number of 
modes of oscillation communicated to it through 
the springs and axles. The ride of the car 
is, therefore, no true picture of the road. It is 
made up of the typical natural frequencies of 


which may _ be 
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its parts excited in different ways by different 
speeds and road _ surfaces.” 

Discussing axle versus independent suspen- 
ions, Mr. Olley first touched upon the definite 


difference in motion of the unsprung masses. 


Diagrammatically he showed the one charac- 
teristic form of hop of independent wheels. 
Axles, he stated, have at least four modes: 


parallel, one-wheel tramp, full tramp and self- 
induced cycle using side thrust of tires in front 
and camber thrust at rear. In other words, he 
added, ‘‘one difference between axle and inde- 
pendent suspension is that an axle couples two 
wheels together setting up complex motions 
which are entirely absent in independents.” 

In regards to spring masses he discussed thx 
swing axle About 
half of the front ends currently produced, he 
said, have coil springs and it is his opinion 
that it will be only a matter of time until 


versus the ordinary axle. 


(Continued on next fue 


Field Editors 


Baltimore—Espy W. H. Williams 
Buffalo—O. A. Hansen 

Canadian — Warren B. Hastings 
Chicago — Austin W. Stromberg 


Cleveland — William G. Piwonka 


Dayton — Mearick Funkhouser 
Detroit — William V. Sherman 
Indiana —- Harlow Hyde 


Kansas City—-No Appointment 
Metropolitan — Leslie Peat 
Milwaukee —-Max Hofmann 
New England —- J. T. Sullivan 
No. California —C. W. Spring 
Northwest —R. J. Hutchinson 
Philip Cogswell 
Philadelphia 


Pittsburgh 


Oregon 
Henry Jennings 

Murray Fahnestock 

Schaefer 

W. G. Chamberlin 

So. New England — John G. Lee 


St. Louis —C. T. 
So. California 
Syracuse No Appointment 


HF ashington~— R. E. Plimpton 


SAE Ordnance Advisory Committee Meets Army Group 





The SAE Ordnance 


Advisory Committee met with a group of officers of the 
U.S. Army Ordnance Department at Peoria, June 7. 


The following day they 


were guests of the Rock Island Arsenal at Rock Island, Ill. 
This picture, taken at the Peoria plant of Caterpillar Tractor Co. which 


was host to the group on the first day, shows: 


seated, from the left, A. VW. 


Scarratt, Col. G. A. Green, Col. H. W. Alden (chairman), Col. G. F. Jenks, Col. 


C. M. Wesson, Col. W. G. Wall and A. J. Scaife. 


J. E. Hale. Col. A. W. 


S. Herrington, G. A. Round, John A. 
R. W. Case, E. F. Norelius and H. A. Knox. 


Second row, H. H. Howard, 
C. Warner, Col. 
Back row, Maj. J. K. Christmas, 


Col. Paul Weeks, Lieut. Col. A. B. Johnson, Capt. J. E. B. McInerney, W. F. 
Beasley, H. T. McDonald, Capt. E. L. Cummings and Lieut. Col. B. O. Lewis. 


Names of SAE members are in italies. 
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rear-end suspension is also of the coil spring 
type. 

Mr. Olley cited the advantages of the coil 
spring to be that they are frictionless and 
weatherproof, have approximately two-and-one- 
half times the working efficiency per pound, are 
longer lived, and are almost free from road 
breakages; adding “the coil is much better 
where wheels are held by a separate struc- 
ture.” He stated that the only practical spring- 
rate test that is of practical value is the test 
of the vehicle under driving conditions. 

Before concluding Mr. Olley paid tribute to 
the tire companies for their research work. 

tournament preceded the dinner- 
General Motors of Canada was host. 


A_ golf 
meeting. 


Aircraft Men Attend 
NACA Research Conference 


Air-minded SAE members were prominent 
among the guests of the National Advisory 
Committee for Aeronautics at the Twelfth 
Annual Aircraft Engineering Research Confer- 
ence, held under its auspices, May 18 and 20, 
at Langley Memorial Aeronautical Laboratory, 
Langley Field, Va. 

The purpose of the Committee’s annual con- 
fidential conference is to afford to the repre- 
sentatives of the American aircraft industry, 
other Government organizations, educational 
institutions, engineering societies, and others 
concerned with aeronautics, an opportunity to 
receive first-hand reports of the progress in 
aeronautical research at the Committee’s labo- 
ratory and to witness demonstrations of the spe- 
cial equipment used; also to enable the Com- 
mittee to obtain the comments and suggestions 
of those attending the conference as to research 
problems that are deemed of particular impor- 
tance at the present time. 

Among SAE members taking part in the 
program were: Henry J. E. Reid, engineer-in- 
charge, Langley Memorial Aeronautical Labo- 
ratory; John W. Crowley, Jr., chief, flight re- 
search section, N.A.C.A.; Carlton Kemper, chief, 
aircraft engine division, N.A.C.A.; E. P. War- 
ner; Dr. George W. Lewis, director, aeronau- 
tical research, N.A.C.A.; Dr. H. C. Dickinson, 
chief, heat & power division, National Bureau 
of Standards. 
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Maintenance Methods 
Declared Backward 


@ Pittsburgh 


“Carriages without horses shall go 
And accidents fill the world with woe; 
Iron in water shall float 

As easy as a wooden boat. 

Under water men shall walk 

Shall ride and sleep and talk; 

In the air men shall be seen, 

In white, in black and in green. 
Through the hills men shall ride 
And no horse or ass be by their side. 
Around the world thoughts shall fly 
In a twinkling of an eye.” 


Quoting this prediction of the march of trans- 
pertation made by Mother Shipston over 400 
years ago, O. M. Brede, director of service, 
General Motors Truck & Coach Div., Yellow 
Truck & Coach Mfg. Co., introduced his paper, 
“Has Maintenance Kept Pace with Transporta- 
tion?’ to 210 members and guests attending 
the May 25 meeting of the Pittsburgh Section. 
Mother Shipston was then called a witch, he 
said, but on her tomb at Clifton, England, the 
epitaph reads, “Here lies one who never ly'd. 
Whose skill so often has been try’d. Her proph- 


ecies shall still survive and keep her nam 
alive.” 

Mr. Brede then sketched the history of trans- 
portation up to the present time. “Looking 
back over this rapid evolution,” he said, “we 
observe that maintenance methods have not 


kept pace the large majority of motor- 
vehicles are repaired only when they fail to 
operate or when the need for repairs is so 
obvious that the owner’s conscience demands 
them. No systematic plan of maintenance is 
observed universally.” 

Emphasizing the importance of real me- 
chanics—men of skill and knowledge; the need 
of proper working conditions and adequate 
tools, Mr. Brede spoke particularly of preven- 
tive maintenance. 

The first phase of preventive maintenance, he 
declared, is to develop “‘a scientific method of 
anticipating and performing required mainte- 
nance operations.”” This, he said, can be based 
upon results of researches which have estab- 
lished the mileage at which certain truck parts 


Aircraft Speed Increase of 1% per 1000 ft. 
Altitude Seen Indicated by Present Design 


@ No. California 
About one per cent increase in flying speed 
for every additional 1000 ft. of altitude is 
indicated by present commercial transport de- 
sign, members and guests attending Northern 
California Section’s final meeting of the season, 
June 8, were told by Allan Bonnalie, director 
of technical instruction, Boeing School of Aero- 
nautics. 

With the realization of supercharged cabins, 
Mr. Bonnalie continued, flight at altitudes in 
the neighborhood of 30,000 ft. will permit the 
utilization of this increased speed. Coupled 
with greater flying range, he added, these alti- 
tudes will also obviate the necessity of following 
the irregular courses marked by radio beacons 
o1 detouring around mountains and_ bad 
weather areas. 

He then told of aircraft as large as 84,000 
lb. in weight with a cruising radius of approxi- 
mately 5000 miles, that are in stages of final 
design or under construction. Land planes that 
are soon to be put into service will have a 
cruising range of some 2200 miles, he said, 
noting that the present range is 1200 miles. 

Seaplane speeds in the neighborhood of 450 
m.p.h. have been developed due to intensive 


study and international competition, Mr. Bon- 
nalie said, explaining that ships attaining such 
speeds are so specialized and highly powered 
that they are useless for anything but short 
dashes. Some, he added, have a gasoline capac- 
itv so small as to permit only 45 min. of flight. 

Regarding land-plane speeds he said that 
while they are progressing upward they havc 
not been so spectacular as seaplane records. He 
noted, however, that the present land-plane 
speed record of some 300 m.p.h. was accom- 
plished with a plane capable of flying non-stop 
from Los Angeles to New York. 

Mr. Bonnalie’s remarks, which were well 
illustrated by slides, brought forth considerable 
discussion during which he expressed his opin- 
ion that it will be a long time before the so- 
called “fool-proof” airplane is developed to the 
point that privately owned planes would enter 
the picture in large numbers. 





After the dinner meeting, at which A. G. 
Marshall, chairman for the past year, presided, 
about 100 of those attending visited the Oak- 
land Airport. Conducted by Willis Camp they 
inspected the Boeing School of Aeronautics and 
United Air Lines’ planes. 
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should be inspected, adjusted or replaced. He 
then explained a preventive maintenance system 
developed by the General Motors Truck Co., 
which prescribes the mechanical operations to 
be performed regularly at various 
throughout the life of the vehicle. 

“A systematic method of accumulating and 
interpreting operating and maintenance data,” 
is the second phase of preventive maintenance, 
Mr. Brede explained. He then described de- 
velopment of a chart, as recommended by 
General Motors Truck Co., which simplifies 
this phase of maintenance. Through this rec- 
ord, he stated, “the complete shop activity is 
readily interpreted by the practiced eye. Fre- 
quency of service inefhicient repairs 
road failures, come to the attention of 
in charge. Chronic ailments stand out vividly 
and corrections based upon fact can be applied 
to vehicle or personnel.” He also described 
a second chart which pictures the fleet history 
record, reflecting the safe economic mileage life 
of all important parts of the vehicle 


mileaves 


those 


Hypoid Paper Read 
At SAE Club Meeting 


@® Denver 


When the SAE Club of Denver met May 14, 
the paper, “Hypoid Rear-Axle Design and 


Lubrication,” which W. R. Griswold, Packard 


chief research engineer, presented before the 
Annual Meeting in Detroit last January, was 
read by Club Secretary Joseph P. Ruth. With 


him on the program was H. E. Seanor, vice 
president of the White Co. 

More than members and 
assembled at the establishment of 
Gillespie, who was host of the meeting 


SAE Men Prominent 
On Safety Foundation 


100 guests \ 


Deat M. 


Members of the SAE are taking an actis 
part in the work of the Automotive Safet 
Foundation, established last month by a group 
of nearly one hundred top ranking executives 
of the car, bus, truck, accessory and 
finance companies. 

Paul G. Hoffman, president of 


ure, 


Studebaker, 


was elected president. Other officers of the 
Foundation who are SAE members are: vicc 
president, C. C. Carlton, secretary of Motor 


Wheel Corp., and president of the Automotive 
Parts & Equipment Association; treasurer, 
Byron C. Foy, president, DeSoto Motor Corp.: 
assistant treasurer, Alfred Reeves, vice-president 


and general manager, Automobile Manufac- 
turers Association. 
The objectives of the Foundation are: “To 


foster the general welfare and to promote th 
mutual interests of the public and the automo- 
tive industries by encouraging the safe and 
efficient use of streets and highways; by stim- 


ulating research into the cause of street and 
highway accidents; and by disseminating in- 
formation on the safe use of motor-vehicles, on 
effective methods of preventing accidents, on 


ways and means of relieving congestion and 
facilitating trafic with safety, and on_ othe 
matters affecting the motor-vehicle and its use.” 

SAE members serving as trustees include: 
Walter P. Chrysler, chairman, Chrysler Gorp.; 
B. E. Hutchinson, vice-president, Chrysler 
Corp.; K. T. Keller, president, Chrysler Corp.; 
William S. Knudsen, president, General Motors 
Corp.; Alvan Macauley, president, Packard Mo- 
tor Car Co.; Alfred P. Sloan, Jr., chairman, 
General Motors Corp.; Vincent Bendix, presi- 
dent, Bendix Aviation Corp.; C. S. Davis, 
president, Borg-Warner Corp.; D. H. Kelly, 
vice-president, Electric Auto-Lite Co.; D. W. 
Rodger, vice-president, Federal-Mogul Corp.; 
J. Y. Scott, executive vice-president, Van Nor- 
man Machine Tool Co.; Lothair Teetor, vice- 
president, Perfect Circle Co.; Hugh H. C. Weed, 
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vice-president, Carter Carburetor Corp.; Walter 
O. Briggs, chairman, Briggs Manufacturing Co.; 
Harvey S. Firestone, chairman, Firestone Tire 
& Rubber Co.; P. W. Litchfield, president, Good- 
year Tire & Rubber Co. 


Student Paper Contest 


Winners Announced 
® Oregon State 


Alexander Bedford, Jr., a senior in mechani- 
cal engineering at the Oregon State College, was 
awarded first prize in the 1937 student paper 
contest sponsored by the Oregon Section. The 
presentation was made at a joint banquet of 
the student branches of the SAE, the American 
Society for Metals and the American Society 
of Mechanical Engineers, climaxing the Engi- 
neer’s Day celebration at the college, May 15. 

Mr. Bedford, who last year placed fifth in 
the contest, had as his subject for the prize- 
winning paper, “A New Governing Method for 
Improving the Flexibility and Economy of 
Two-Cycle Engines.’ The second prize 
won by Samuel Tabor for his paper, “Perform- 
ance Tests for a Gwinn Special Aero Engine,” 
and John P. McDermott received the third prize. 
Honorable mention went to Edwin Cooley. 

Members of the Oregon Section heard each 
contestant read a brief of his paper at the 
May 14 Section meeting, and his presentation 
was taken into consideration by the judges in 
making the 


was 


selection. 


Reports 40% Decrease in 
Aircraft Engine Weight 


@ So. California 


Aircraft now weigh approximately 
40 per cent less per horsepower than they did 
six years ago, declared Edwin O. Cooper, gen- 
eral service manager, Pacific Airmotive Corp., 
before 125 members and_ guests attending 
Southern California Section’s annual Aircraft 
Engine Meeting, April 30. Introduced by Gun- 
nar Edenquist, chairman of the Section’s Air- 
craft Engine Committee, Mr. Cooper took as 
his subject “Aircraft Engine Maintenance.” 
Ivar L. Shogran, powerplant engineer, Douglas 
Aircraft Co., the other principal speaker, dis- 
cussed ‘Aircraft Engine Installations.” 

Continuing Mr. Cooper explained that ove: 
the six-year period engine weights have de 
creased from 1.75 lb. per hp. to about 1 Ib. 
per hp. He also noted that the period between 
overhauls has been increased 50 per cent; pres- 
ent practice being to overhaul an engine every 
550 to 600 hr. The cost of overhauls, he added, 
has been reduced from approximately $3.50 
per operating hour to the present average of 
$1.50. 

“The main unsolved problems on which the 
manufacturers are devoting their efforts,’’ Mr. 
stated, “are icing of the carburetor, 
abrasives entering the engine through the ait 
scoop, accumulative drainage of oil in the en- 
gine following periods of idleness, sticking 
piston rings, inadequate filtration of new oil 
before it enters the engine, oil sludge formation 
and spark plugs. 

“Rapid spark-plug electrode burning and 
break down of mica insulation make it neces- 
sary to give more frequent attention to spark 
plugs than to any other part of the engine, as 
it 18 necessary, in airline operation, to service 
them every 65 operating hours as compared 
to 125 hr. for the next most frequent service 
required.” 

Through the elimination of oil sludge de- 
posits, Mr. Cooper believes, engine overhaul 
periods could be extended another 200 hr. 

In the discussion following Mr. Cooper’s 
paper it was brought out that the life of spark 
plugs has been decreased due to the fact that 
airliners are being designed to 


engines 


Cooper 


operate on 
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SAE Student Branch at Oregon State College 





These members of the SAE Student Branch at Oregon State College were 


photographed in the mechanical engineering laboratory of the college. 


The 


Branch had 27 members at the end of the 1936-1937 school year. 


leaner mixtures. In one cited example the cost 
of replacement plugs was said to more than 
offset the savings in fuel made by a 
carburetor . mixture. 


Section Chairman L. J. 


leaner 


Grunder entered the 
discussion to remark that he had been informed 
that half of the sludge found in aviation en- 
gines comes from a material in the fuel other 
wise essential and beneficial to the 
adding to its power. The nature of 
half is unknown, he said. 

Mr. Shogran opened his paper by declaring 
that the installation of an engine in an airplane. 
practiced, is still 
from an exact science. 


engine in 
the other 


as now somewhat distant 


A serious problem when designing an engin« 


section for a series of transport planes, hx 
stated, is the increase in temperature of the 
air entering the carburetor air scoop during 


take off and single-engine climb. This. he said, 


results in a drop of about one per cent in 
horsepower for each to deg. fahr. rise. He 
found, by a temperature survey, that the hot 


air was being spilled out over the front of the 


anti-drag ring during these maneuvers. Ade- 
auate baffling of the cowling eliminated this 
difficulty without affecting the cooling of the 


added. 

To reduce vibration, Mr. 
the logical thing to do is 
all the freedom possible in the mount by using 
special rubber bushings at the engine-mount 
ring in addition to those at the firewall attach- 
ment of the mount. This, he permits 
the engine to approximate its own natural 
frequency and thus raises the resonant period 
well above the operating range. 


engines, he 
Shogran continued, 
to allow the envine 


noted, 


He spoke of an airplane, now under con- 
struction, to be powered with four Pratt & 
Whitney twin-row 2180 engines. The arrange- 
ment is unlike past practice, he explained, in 
that the main engines furnish power only for 
propulsion and the power for all accessories 
such as vacuum pumps, de-icer pumps, hy- 
draulic pumps, and alternators for the 800 cycle 
115 volt current used throughout the ship, is 
supplied by two Prestone-cooled auxiliary 
gines located in the in-board nacelles. 

Mr. Shogran also mentioned a new carburetor 
with automatic mixture control that gives prom- 
ise of eliminating much of the difficulty arising 
from carburetor icing, and also spoke of a new 


en- 


system using Aninol, an aniline-alcohol mix- 
ture, now being developed that involves a 
valve attachment to the throttle and mixture 


that injects this fluid, carried in a 
tank, into the carburetor through jets 
above predetermined manifold pressures, to in- 
crease the octane rating of the normal gasoline. 

Discussion brought out the following opin 
10ns: 

“Oil temperatures 
within +10 deg. 
recommended by the 
facturer.”” 

‘Air-cooled radial engines have greater power 
than liquid-cooled engines of comparable 
weight. We have been able to develop radial 
engines to a higher degree of efficiency in this 
country than have European manufacturers duc 
in part to our superior ability in 
cylinders.” 

“We are more or less required to use en- 
gines that are developed for military purposes. 
Most of the expenses involved in developirnty 
new engines is borne by the Army and Nav; 
and for economic manufacturers of 
transport planes engines 
available.” 

“Twin-row radial engines will probably be 
more in demand in the future than single-row 
engines due to their greater horsepower with 
reduced projected area.” 

“Diesel engines for aviation use do not show 
any advantage over gasoline engines except in 
long-range non-stop service where the plane is 
in flight over approximately 12 hr.” 


Standard Established 
For Machine Tapers 


controls 
separat 


should be maintained 
fahr. of the temperature 
individual engine manu- 


casting 


reasons 


must use alread 


An American Standard for Machine Tapers 
of the Self-Holding Taper Series recently has 
been established under the procedure of the 
American Standards Association. The SAE took 
an active part as co-sponsor of the project with 
the National Machine Tool Builders’ Associ- 
ation and the American Society of Mechanical 
Engineers. The SAE representatives on the 
Sectional Committee under which this standard 
was developed are: C. W. Spicer, chairman; 
J. A. Anglada, secretary; Earle Buckingham, 
H. S. Currier and E. N. Sawyer. 

This standard establishes an American stand- 
ard practice for the slope of self-holding ma- 
chine tapers, the detailed dimensions for this 
type of taper tool shank and the corresponding 
dimensions for the taper socket in the spindle 


of the machine. The series includes 19 sizes 
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having slopes selected from series established by 
Brown & Sharpe in 1860, Morse in 1862, Wil- 
liam Sellers & Co. in 1862 and Jarno in 1889. 
This composite series constitutes an appreciable 
reduction from the number of sizes now in 
use. It will later be supplemented by a com- 
panion standard for “steep” tapers. 

Copies of the standard, designated Bs. 10- 
1937, may be obtained from the American 
Standards Association or SAE _ headquarters. 
The price is 50 cents per copy. 


Colwell Has Low Gross 


In Golf Tournament 


@ Cleveland 


With Past Section Chairman A. T. Colwell 
winning first prize for low gross and Elmer 
Seigling winning first prize for low net, the 
Cleveland Section celebrated its annual outing 
on June 11. Ninety members and guests met 
at Lake Forest Country Club at Hudson, Ohio, 
where golf, putting and driving contests, bridge 
and indoor sports were directed by Robert M. 
Riblet and his committee. 

Refreshments and dinner were followed by 
the award of prizes to the talented, after which 
the meeting adjourned to the ballroom for 
some excellent entertainment. 

Second and third prizes were given to J. P. 
Weber and W. Wolf, for low gross, with the 
corresponding low net prizes going to Fred Fix 
and R. V. Hessler. Other prize winners were 
H. E. Simi, Ernest Wooler, B. F. Jones, W. E. 
Shively, R. Ballard, J. Shea, and many others. 


Members Take Part 


i s 
In Driving Contest 
@ Northwest 

The Northwest Section operated a proving 
ground at Fort Lawton, Seattle, May 15. New 
cars were furnished by local dealers for use in 
demonstrations. In the afternoon members 
put the cars through their paces and took part 
in a driving contest which was won by W. W. 
Churchill, superintendent of equipment, Wash- 
ington Motor Coach Co. 

Dinner was served in one of the Fort’s mess 
halls, after which the afternoon’s activities were 
discussed. 

Retiring Chairman George Bock gave a short 
address on the benefits of SAE membership. 


Assembles World’s Iron 
And Steel Knowledge 


T. H. Wickenden, International Nickel Co.., 
Inc., as official SAE representative on the Iron 
Alloys Committee of the Engineering Founda- 
tion, took part in preparing a synthesis of the 
world’s entire knowledge of plain, unalloyed 
steels and cast irons, which has just been com- 
pleted. 

The Foundation’s committee, working in co- 
operation with the steel, automotive and other 
industries, spent four years of editorial research 
in the scientific literatures of all nations in pre- 
paring this work which is embodied in 1200 
pages of a two-volume monograph. The an- 
nouncement of the work states that it includes 
“all the essential facts on these vital materials 
which have been laboriously ascertained by a 
thousand scientists over a period of 50 years.” 


Quotes SAE Handbook 


The new edition of the American Standard 
Approval Requirements for Central Heating Gas 
Appliances, in its appendix, quotes several 
tables taken from the SAE Hanpsoox showing 
acceptable dimensions for all approved fittings 
on semi-rigid tubing. Nuts and screws of the 
fitting must be made with SAE standard 
threads, fine series, class 2 fit. 
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Eckener to Receive 
Guggenheim Award 


The Daniel Guggenheim Medal for 1937 
will be awarded to Dr. Hugo Eckener, chair- 
man of the board, German Zeppelin Transport 
Co., “for notable contributions to trans-oceanic 
air transport and to international cooperation 
in aeronautics.” The presentation will be made 
at a dinner to be given in his honor in New 
York on Dec. 17, the 34th anniversary of the 
first flight of the Wright brothers. It will be 
remembered that Dr. Eckener was the principal 
speaker at the SAE Annual Meeting banquet in 
Detroit last January. 

At a recent meeting of the Daniel Guggen- 
heim Medal Fund, T. P. Wright, vice-president 
of engineering, Curtiss-Wright Corp., was 
elected president to succeed Maj. E. E. Aldrin, 
Standard Oil Development Co. Sherman M. 
Fairchild will serve as vice-president. Other 
SAE members serving on the Board for 1937 
include Charles H. Chatfield, Rear-Admiral 
Emory S. Land, Glenn L. Martin, Temple N. 
Joyce, Dr. George W. Lewis and William B. 
Mayo. Dr. Lewis was Guggenheim Medalist in 
1936. 


Welding Foundation Contest 


Attention of automotive and aircraft de 
signers and engineers is called to the 38 awards, 
totaling $24,700, for papers on automotive and 
aircraft subjects in the $200,000 Series of 
Awards, sponsored by The James F. Lincoln 
Arc Welding Foundation. Twenty-four awards 
totaling $14,200, are offered for automotive 
papers. Fourteen awards totaling $10,500, ar 
offered for papers on aircraft subjects. Papers 
on automotive or aircraft subjects may win the 
grand award of $13,700. A total of 178 awards 
of $100 each are provided for papers receiving 
honorable mention. 

Further particulars regarding these awards can 
be had by writing to SAE Headquarters. 


About Authors 


(Continued from page 11) 


started work with the company’s fleet of 
motor-vehicles and alsa participated in out- 
side plant engineering. Transferring to the 
American Telephone and Telegraph Co., 
operation and engineering department, 
plant engineering division, in 1921, Mr. 
Smith’s work since that time has been con- 
cerned with automotive and construction- 
apparatus engineering for that company. 
A member of the 5sAE since 1924, Mr. 
Smith has been active on many of the 
Society’s technical and administrative Com- 
mittees. He is just completing his term 
as 1936-1937 chairman of the Met Section. 


® Charles Fayette Taylor was in 
charge of U.S. Navy aeronautical engine 
laboratory during the war. In 1919 he re- 
signed from active service with the rank 
of lieutenant in the Naval Reserve Force, 
and was appointed engineer in charge of 
power-plant laboratory, engineering divi- 
sion, U.S. Air Service at McCook Field. 
From 1923 to 1926 he was with the Wright 
Aeronautical Corp. in charge of engine de- 
sign and development. In the latter year 
he joined the faculty of the Massachusetts 
Institute of Technology as associate pro- 
fessor in aeronautical engineering. Pro- 
moted to professor in 1929, he was ap- 
pointed professor of automotive engineer- 
ing in 1933 to take charge of instruction 
and research in internal combustion en- 
gines for both the aeronautical and me- 
chanical engineering courses. He has been 
engaged by many important companies as 
consulting engineer. 
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® Ralph H. Upson was awarded the 
Wright Brothers Medal in 1929; designed 
the world’s first successful metalclad air- 
ship, the ZMC-2 (U.S. Navy), now com- 
pleting its eighth yeur of active service; 
and is winner of several international and 
national balloon races. After receiving his 
M.E. and Ae.E. degrees from Stevens In- 
stitute of Technology, Mr. Upson’s early 
work was in aerodynamics and glider con- 
struction. He was with the Goodyear Tire 
& Rubber Co. from 1910 to 1920. For a 
time he alternated between aeronautic and 
tire research and was later in charge of 
airship design and development. He re- 
signed to concentrate his efforts on the all- 
metal type of construction. He was chief 
engineer of Aircraft Development Co. when 
he designed the ZMC-2. Now, as consult- 
ing engineer and individual experimenter, 


his work includes airplanes, autogyros, 
streamline trains, general structural prob- 
lems and various instruments and 


“gadgets.” A charter member of the Amer- 
ican Society of Aeronautical Engineers, Mr. 
Upson became an SAE member when that 
group affiliated with the Society in 1916. 


@® Fred J. Walls is author of the 1930 
British exchange paper of the American 
Foundrymen’s Association. After leaving 
the University of Michigan, where he 
studied mechanical engineering, he worked 
for Packard during 1914, and for a short 
time during the following year was with 
the Consolidated Manufacturing Co. Later 
in 1915 he joined the Wilson Foundry & 
Machine Co., with which he was affiliated 
for a number of years, rising from chemist 
to chief metallurgist. While with this com- 
pany, Mr. Walls returned to the U. of 
Vichigan specializing in metallurgy. In 
1933 he did consulting work for the Eaton- 
Erb Foundry Co. and the next year was 
made this company’s chief metallurgist 
and foundry manager. He joined Interna- 
tional Nickel in 1935. 


@ Austin M. Wolf, in addition to carry- 
ing on a general consulting practice, is the 
man upon whom New York State relies 
as automotive consultant and director of 
standards. His yearly review of passenger 
car design trends in the SAE Journal has 
become one of the important technical 
events to which the industry looks forward. 
He has written extensively on automotive 
subjects for various publications. 


@ Weldon Worth became air-minded 
at 15. Starting at that early age he passed 
progressively through the stages of grease 
monkey, engine and airplane mechanic and 
salesman under the tutorship of Ted 
Weaver (now a T.W.A. pilot) who then 
was operating a commercial flying field in 
Indianapolis, where Mr. W orth was living. 
By the time he was 17 he had learned to 
fly and was hopping passengers. In 1926 
he passed the examinotion for an N.A.A. 
and F.A.1. pilot license and the next year 
did some aerial photography in California 
as a part of a geological survey. The sum- 
mer of 1928 saw him barnstorming in In- 
diana. During the next four years he was 
absorbed in getting an engineering educa- 
tion at Purdue. Shortly after graduation in 
1931 he went to Wright Field where he has 
since been working in the installation 
group of the powerplant branch. And Mr. 
W orth is a lawyer, gaining his LL.B. at the 
University of Dayton while working at 
Wright Field. He received his degree in 
1935 and the same year was admitted to the 
Ohio Bar. He says that he doesn’t intend 


to pursue the profession of law any further. 




















What 


Foreign Teehnieal 
Writers Are Saying 


AIRCRAFT 


Méthode des Filets de Fumée pour l’Etude 
de Ecoulement de l’Air autour des Ob- 
stacles 


By Jacques Valensi. Published in L’Aéronau- 
tique, February, 1937, L’Aérotechnique section, 
p. 27. | A-1] 

That the vapor method for the study of air- 
flow about objects permits for the first time accu- 
rate observation of the cores of marginal eddies 
about propellers and wings is the claim of the 
author. The visualization of these eddy centers 
has led to the development of a few simple and 
easy method of measuring the circulation about 
these eddies. The vapor method is said to make 
possible not only qualitative but also quantitative 
studies of airflow about airplanes, with an accu- 
racy and detail due to the type of vapor and 
lighting used. 

The method consists of the emission from 
suitable distributers of air charged with ammonia 
hydrochloride into the aerodynamic field to be 
studied. These vapors are emitted either in the 
form of a continuous jet at the speed of the air 
current, or periodically, in small puffs of ad- 
justable frequency. They are observed either 
stroboscopically by means of the Stroborama or 
continuously by means of a steady light. Be- 
cause of their extreme smallness and lightness, 
the particles of vapor follow the movement of 
the air, When periodic emission of vapor and 
the Stroborama are used, the lights are flashed 
with the same frequency as the puffs. With a 
continuous jet, lines of emission are observed 
stroboscopically, and trajectories with the con- 
tinuous light. The emission by puffs permits a 
determination, by points, of trajectories and ve- 
locities. Both methods permit photographic re- 
cording of the phenomena, no matter how great 
the speed of airflow. 

The author commenced the study of the vapor 
method in 1933, at the Institute of the Mechan- 
ics of Fluids in Marseilles, and has applied it in 
the observation of airplane models in the labora- 
tories at Issy, principally in the wind tunnel. He 
presents here accounts and photographs of nu- 
merous studies made of airflow about wings, 
propellers, the fuselage and tail surfaces of a 
low-wing monoplane, and of airplane stability. 


Beitrage zur Flugtechnik 

Edited by Richard Katzmayr. 
Julius Springer, Vienna, Austria. 
illustrations. 


Published by 
43 PP.3 19 

[A-1] 

To commemorate the twenty-fifth anniver- 

sary of the founding of the aero-mechanics lab- 


The letters and numbers in 
brackets following the titles classify 
the articles into the following divi- 
sions and subdivisions: Divisions— 
A, Aircraft; B, Body; C, Chassis 
Parts; D, Education; E, Engines; 
F, Highways; G, Material; H, Mis- 
cellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Pas- 
senger Car; M, Tractor. Subdivi- 
sions—1, Design and Research; 2, 
Maintenance and Service; 3, Mis- 
cellaneous; 4, Operation; 5, Pro- 
duction; 6, Sales. 
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oratory at the Vienna engineering college, this 
booklet has been published. 
technical contributions from Austrian engineers 
and scientists who participated in the work of 
the laboratory at the height of its activity, during 


the World War, but who have since been for the 
most part scattered throughout various othe: 
countries. 

R. v. Mises describes the design and experi 
mental operation of a 600 hp. biplane devel- 
oped under his supervision during the war; Dr. 
Magyar discusses a problem in airflow tech- 
niques, dealing with the conditions of adhesion 
in the flow of viscous liquids; A. Proll analyzes 
the method of determining the unsteady longi- 
tudinal movement of an airplane in a vertical 
plane; W. B. Klemperer concerns himself with 
present-day problems of motor-less flight; E. 
Milan covers questions which arise in connection 
with the design of open framework; L. Kirste 
presents a new method for designing box girders; 
J. Ratzersdorfer discusses the buckling strength 
of airplane struts; and a description of the lab 
oratory is given. 
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+ . * 
When you have a flexible tubing problem, you naturally want to 


receive the best possible advice. The Titeflex Co. is the largest 
Manufacturer of pressure types of flexible tubing in this Country. 
* s ® 
For twenty-one years Titeflex has specialized in pressure tubing prob- 
lems. Due to this experience and with a competent engineering staff, 
we can give you our recommendations on any flexible hose require- 
ment you may have if you will give us your complete specifications. 
© © ® 
Titeflex is extensively used in Industry, for a flexible gasoline, oil, 
grease, air, steam, gas or refrigerant line while carrying the liquid 
or gas under pressure. Titeflex is listed as standard by the National 
Board of Fire Underwriters’, and is approved by the American Gas 
Association Testing Laboratories. 
e & € 
Titeflex is all-metal and due to its deep convoluted wall construction 
it readily absorbs vibration and movement, without excessive fatigue 
to the metal. Titeflex all-metal tubing is used extensively as an 
exhaust hose and we specialize in all types of electric wire shielding 
for aeroplanes and land vehicles. Send us your requirements today 
and get our Engineering recommendations. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


TITEFLEX METAL HOSE CO. 
Newark, N. J. 
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La Construction des Hangars d’Aviation 
en Allemagne 


Le Génie 

[A-4] 

In surveying hangar construction in Germany, 
the author emphasizes the preference given those 
designs which do not call for any intermediate 
pillars. For the accommodation of a like num- 
ber of airplanes, such hangars may be smaller 
than hangars with intermediate pillars, and the 
increase in cost per unit of basic construction is 
offset by the smaller size and the savings in inci- 
dental expense because of this reduced size and 
less elaborate heating requirements. While econ- 
omy indicates structures as large as possible, 
limits are set by the fire risk. In practice, such 
hangars run between 10,000 and 40,000 sq. ft., 
are rectangular in shape and generally have the 


By Jacques Dumas. Published in 
Civil, April 10, 1937, Pp. 334- 


ANN ARBOR 
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on the larger side of the rectangle, the 
length of this side being up to about 300 ft. 

Details of construction used in steel and re- 
inforced concrete are given. 


ENGINES 


Detonation and Stationary Gas Waves in 
Petrol Engines 

By G. D. Boerlage, J. J. Broeze, H. Van Driel 
and L. A. Peletier. Published in Engineering, 
March 5, 1937, Pp. 254. [E-1] 

Results reported in a recent paper in which a 
description given of experiments in the 
laboratory at Delft on an engine fitted with win- 
dows in which flame movements could be 
studied somewhat on the lines of the research 
carried out at the General Motors Research Lab- 
oratories and by M. Duchene, gave rise to the 


door 


was 
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questions which 


answer, 


the present study attempts to 

In the earlier work detonation in the usual 
sense of the word often occurred and knock 
could be heard when the vibrations were not 
visible; and it was believed probable that a slight 
pinking noise coincided with the occurrence of 
the vibrations but was drowned in the general 
noise of the engine. These results raised the 
question whether the recording of such excessive 
local pressures might have been due to instru- 
mental errors whether a pinking engine 
might have behaved differently. From these 
results the desirability of observing pressures in 
several places on 


or 


a pinking engine was made 
clear and this the authors have since done and 
report here. They give an account of the pres- 


sure investigations carried out on an L-head 
single-cylinder gasoline engine with a bore of 
98 mm. and a piston stroke of 108 mm., under 


severe 
chamber 


pinking conditions. 
Was prov ided 


The combustion 
with g apertures for 
spark plugs and for observation points in which 
pressure could be observed with a piezo-electric 
indicator. Experiments were 
r.p.m., with “frequent heavy 


made at 1,000 
detonation 


(aur 
ally defined) caused by a combination of earl 
ignition and low-octane fuel. 

The following conclusions were drawn from 


these investigations: (a) Even with heavy pink- 
ing in this test engine there has been no indica- 
tion of 
rise at 


a local initial burst of excessive pressure 
the point where detonation 
not, therefore, appear to be essential for 
detonation to have an initial pressure 
burst. (b) In accordance with the work of pre- 
vious 


occurs. It 
does 


excessive 


investigators, detonation, causing a 
sure disturbance, may result in stationary 
throughout the gas mass, the 
possible 


pres- 
waves 
lowest frequency 
predominating. (c) The 
amplitudes of these waves are a function of the 
severity of detonation, of the shape and size of 
the combustion chamber, and of the point of 
observation, but in this case not so much of the 
position of the original disturbance. (d) The 
distribution of the amplitudes may be 
such as to cause the highest total pressure to 
occur at a point different from that at which 
the end gas explodes, and it would appear that 
in considering detonation three typical regions 
will have to be considered: (1) the actual detona 
tion corner or corners where the combustion of 
the end (2) the corner or corners 
where the vibrating pressure effect occurs, and 
(3) the corner or corners where the highest heat 
flow to the walls occurs. 

It has now been found possible to show ex 
perimentally the connection between the pressure 
vibrations with the variations in luminosity 
Further investigations will be made to show to 
what extent detonation contributes to the heat 
losses at the various observation points 


apparently 


wave 


gas occurs, 


Injection ou Carburation? (Les Moteurs a 
Injection aux Salons de 1936) 


By André Mandel. Published in Journal de la 
Scciété des Ingénieurs de l’ Automobile, February, 
1937, p. 67. [E-1] 

Contrary to opinions frequently expressed, the 
author contends that competent engineers in 
France, Italy, Germany and England still insist 
that the injection engine may boast of many ad- 
vantages in the field of aviation that the carbu- 
reter engine can never attain. He predicts that 
when the governing minds of the industry con 
sider fully the disadvantages of the newer high 
octane number fuels—among which he ists 
slow-burning, gum and deposit forming ten 
dencies, and the requirement for special cylinder 
cooling —and the advantages of the detonating 
fuels, aliphatic, rich in hydrogen, which oxidize 
quickly and without deposit, the first knell will 
have sounded for the high-capacity carburete: 
engine. He foresees the general usage of the in 
jected fuel, so defined, with gasoline relegated to 
slow, low-pow ered engines. 

Before this can be achieved, the theoretical 
formulas which have governed Diesel engine 
development must be amended and amplified to 




















July, 1937 


bring them in harmony with practice. He dis- 
cusses particularly the dictum recently enunci- 
ated that the profile of the cam governing the 
piston of the fuel pump should assure it an 
acceleration proportional to that of the engine 
piston. He points out that it is the quantity of 
calories liberated by oxidation which should be 
in harmony with the movement of the engine 
piston. Hence the pulsating phenomena in the 
fuel system and the nature of the fuel must also 
be considered. At present only auto-ignition 
characteristics, as determined by cetane ratings, 
are considered; a further method of test should 
be developed to ascertain the combustion rate of 
the complete fuel. 

That all manufacturers of motor-trucks offer 
Diesel engines; that several types or makes of 
engine are often included in one motor-truck 
line, indicating that the industry is still feeling 
its way; and that light trucks or even passenger- 
cars are now being Diesel powered, are some of 
the general developments remarked on. Fea- 
tures of special interest in the exhibits at the 
recent shows, the difficulties confronting French 
engineers, and proposed standards for methods 
of making and recording tests of Diesel engines 
are other topics dealt with. 


PASSENGER CAR 


Symposium on Research in Relation to the 


Motor Vehicle 


Section 1, The Motor Vehicle, by C. G. Wil- 
liams; Section 2, Fuels and Lubricants, by F. H. 
Garner; and Materials with Special Reference to 
Steel, by T. Swinden. Published in the Journal 
of The Institution of Automobile Engineers, 
March, 1937, p. 14. [L-1]} 

Mr. Williams, Director of Research for the 
Institution of Automobile Engineers, enumerates 
the types of laboratories in which automotive 
research is being carried on and points out that 
the main effect of research on the motor vehicle 
has been to lead to a fuller comprehension of the 
functioning of the mechanism, and to effect a 
rational and progressive development in its per- 
formance. The author includes under the broad 
term “performance” durability, economy, com- 
fort, reliability and safety, and design problems. 
The last named the author illustrates with brief 
discussions on pistons, air cooling, exhaust valves, 
bearings, cylinder wear, consumption of lub- 
ricating oil, piston rings, electrical equipment, 
starting from cold, streamlining, comfort and 
noise. 

In the paper which constitutes Section 2 of 
the symposium, Dr. Garner presents a broad 
summary of the progress in research as affecting 
fuels and lubricants. No attempt is made to 
consider fundamental research on combustion; 
the paper is confined to the results obtained by 
research on problems more directly connected 
with the practical operation of the engine. Under 
the heading: Fuels for Petrol Engines, Dr. 
Garner discusses ease of starting, warming-up 
and acceleration, vapor lock, dilution, anti-knock 
qualities and road ratings, and economy. He 
also covers briefly research on fuels for compres- 
sion-ignition engines, and under the heading: 
Lubricants, discusses engine lubricating oils, 
sludge formation, bearing corrosion, oiliness 
agents, oil consumption and Extreme Pressure 
lubricants. 

In an endeavor to indicate the trend of de- 
velopment of steels for the more important parts 
of the motor car, Mr. Swinden considers crank- 
shafts, interpenetration by non-ferrous metals, 
valves, gears, camshafts and gudgeon-pins, con- 
necting-rod, stub-axle, front-axle, propeller 
shafts, etc., machinability, springs, chassis and 
body. 


Wie Sie Wurden 


By Erich Griindger. Published in Automo- 
biltechnische Zeitschrift, Feb. 15, p. 60; Feb. 25, 
1937, p. 104. [L-1] 

A brief historical survey of German passenger- 
car development is here presented. About 12 


FOREIGN TECHNICAL NOTES 


makes represented in the current market are 
discussed, the chief facts about their origin and 
subsequent history being given. Photographs of 
successive models illustrate the design develop- 
ment. The German automotive trade names 
that have disappeared since 1925, about 20 in 
number, are listed. 


TRACTOR 


Le XVI* Salon de la Machine Agricole 
By G. Coupan. Published in Le Génie Civil, 
April 17, 1937, p. 354. [M-1]} 
Because of the threats of labor strikes in 
France, farmers are turning willingly toward 
agricultural machinery. This was reflected in 
the selling activity at the 16th agricultural ma- 
chinery show, which, in the case of some exhibi- 
tors, brought in more orders than can be filled 
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under the prevailing industrial conditions. A 
need for widespread instruction in the use of 
agricultural machinery is indicated, according 
to the author. 

While engines for smaller units are for the 
most part designed for the use of gasoline as 
fuel, those of the medium-sized and larger ma- 
chines are of the heavy-oil type. Because of the 
high price of the latter type of fuel, gas pro- 
ducers have also made their appearance. A 
large proportion of tractors make use of cater- 
pillar tracks, special steels are used in construc- 
tion, and special purpose agricultural machinery 
is being developed. 

A section of the exposition, provided for by 
the secretary of agriculture, had for its purpose 
the encouragement of the use of forest products 
and by-products, and featured gas producer 


units. 





Spicer started with the automotive industry, and has grown with 


the industry. In several instances, our relationships with manu- 


| facturers of passenger cars and commercial vehicles have been 


| maintained continuously for more than thirty years. 


Spicer Universal Joints, Brown-Lipe Transmissions, Parish Frames, 


Salisbury Axles—each name is the oldest in its field. 


Yet age alone is not enough to keep a company in the fore- 


| front of the automotive industry. Besides the stability of years, 


there must also be constant progress to keep abreast of the 


changes and advances in automotive design and engineering. 
That Spicer is not only long established but also has kept pace 


with these advances, is, we feel, just cause for pride. 


great industry. 


BROWN.-LIPE SALISBURY 
CLUTCHES and FRONT and REAR 
TRANSMISSIONS AXLES 





Sper is truly an old name—and a progressive name—in a 





Spicer Manufacturing Corporation 
Toledo - Ohio 


SPICER PARISH 
UNIVERSAL FRAMES 
JOINTS READING, PA. 








S.A. E. Papers in Digest 


ERE are digests of papers presented at various meet- 
ings of the Society. 

Some of these papers will be printed in full in the 
S.A.E. JOURNAL. 

Mimeographed copies of all papers received will be 
available, until current supplies are exhausted, at a cost 
of 25 cents per copy to members; and at 50 cents per 
copy to non-members, plus 2% sales tax on those deliv- 
ered in New York City. Orders for mimeographed 
copies must be accompanied by remittance and should 
be addressed to Sessions Secretary, Society of Automo- 
tive Engineers, 29 West 39th St., New York. 


Regional Transportation and 
Maintenance Meeting 
Baltimore, Md.— Apr. 15-16 


Oil Filters in Public Utility Fleet Operation — James I. 
Clower, associate professor of machine design, Virginia 
Polytechnic Institute. 


HIS paper has to do mainly with the care of the oil while in service, 

which care is considered as important, or more so, than its selection. 
The author points out that at present there is no reliable scientific method 
or test for determining whether or not an oil is suitable for further use, 
and that oils do not wear out but simply become contaminated with 
various impurities. 

Impurities that tend to produce changes in the characteristics of crank- 
case oils while in service are considered under headings of inherent im- 
purities and extraneous or foreign impurities. A number of types of filters 
are discussed with elements of cotton waste, slag wool, (acid and alka- 
line), wool felt, Canton flannel, chemically treated paper, Fuller's earth, 
cellulose fiber, rock wool, brewer's filtermass, and felt discs. Ten desir- 
able features of a good filter are enumerated. 

Although admittedly a controversial issue, the author believes that 
filters are decidedly advantageous and economically justifiable especially 
from the standpoints of fewer oil changes, decreased oil consumption, and 
reduced bearing and cylinder wear. 

A discussion of the time when a filter element should be changed con- 
cludes the paper. 


Utility Trucks, Cabs, Bodies and Auxiliary Equipment 
—~T. C. Smith, American Telephone & Telegraph Co. 
(Paper published in full. pages 273-283, Transactions 
Section, this issue.) 


The Efficient and Economical Operation of the Auto- 
motive Equipment of a Public Utility— Warren R. 
Pollard, supervisor of automotive equipment, Georgia 


Power Co. 


N this paper are set forth some of the basic principles underlying the 

efficient and dependable operation of a public-utility automotive fleet. 
It is the purpose to show the need of a central supervisory automotive 
force reporting directly to the management. 

This force must select carefully the proper type of automotive equip- 
ment for the job; it must keep in close contact with all activities of the 
company to see that the proper facilities are provided and their use not 
abused; it must set up definite inspection and maintenance programs to 
give maximum economy and dependability; it must plan for the replace- 
ment of vehicles when they have outlived their usefulness; and it must 
work in conjunction with the safety department to see that the operation 
of the vehicles on the streets and highways is handled safely and in a 
manner which reflects credit on the company. 


Executive Control of Public Utility Fleet Operations — 
F. B. Flahive, comptroller, Columbia Gas & Electric 
Corp. 
HREE methods of executive control for public utility fleet operations 
are outlined in this paper: 


In the first, known as “direct control,” the parent company sets up a 
transportation department headed by a man of executive ability and auto- 


motive expericncc who may or may not be an ofhicer of the company, 
This department has complete charge of all transportation policies, passes 
on all purchase requisitions for transportation equipment, directs oper- 
ations and maintenance and, in some cases, designs certain equipment. 

“Control by analysis and suggestion” is the name of the second method 
in which an automotive engineer is employed who is qualified to analyz 
the operations of the fleet, but the responsibility for operating and main 
taining the fleet remains with the operating executives. 

“Committee control,’”’ the third method, has been applied successfull) 
to decentralized organizations comprised of a number of groups. The 
board of directors of the parent company appoints a committee consisting 
of one qualified member from each operating group with an officer of the 
corporation as chairman; an automotive engineer acts as secretary of th 
committee. 

Advantages and disadvantages of each method are considered. 


\ Study of the Safe Driver 
fining Co. 


J. W. Lord, Atlantic Re- 


N this paper sate drivers are studied to learn what to do, and drivers 

who have accidents are considered to learn what not to do. 

The technique of the safe driver is discussed from the angles of mechan 
ical handling and attitude toward maintenance, conduct on the highwa 
observance of traffic regulations, and courtesy on the highway. The im- 
portance of the proper use of the eyes in relation to directional signals i 
stressed. 

Considerable space is devoted to a study of safe and unsafe driving fron 
the standpoints of position on the highway, left turns, right 
trians and children, intersections, controlled speed, skidding, 
signaling. 


turns, pedes 
backing, and 


Throttle Stops —O. A. Axelson, automotive 


Columbia Gas & Electric Corp. 


engineer. 


ORE power is being built into modern light passenger cars and trucks 
than is needed for ordinary fleet service. The use of this unnecessar 
power is an additional expense in the cost of operating the vehicles. 

Fleet owners who desire economy above performance can secure this 
economy by limiting engine speed by means of throttle stops. The ‘“Econ- 
omy Models” now produced by leading manufacturers come equipped 
with throttle stops which limit the top speed and acceleration but do give 
better economy. Decreases in operating costs of as much as 3 


; per cent 
have been made by the use of throttle-stopped cars. 


Results in Non-Changing Motor Oil—E. W. Jahn, 
superintendent of transportation, Consolidated Gas, 
Electric Light & Power Co. of Baltimore. 


A PRACTICE followed for five years of replenishing the oil in the 

crankcases of 20 Ford cars every 1000 miles, keeping it to the level 
recommended by the manufacturer, instead of draining it, is reported in 
this paper. 

From chemical analysis of samples taken every 1000 miles it was found 
that dilution remained between 5 and 10 per cent, sediment remained 
more or less constant after building up to 1 per cent, there was less sludge 
than was observed during operation with regular changes, and but few 
cases of bearings being attacked because of acidity were detected. 

Among the results reported is that the saving effected by not changing 
the oil more than offsets an increase in oil consumption, as indicated by 
greatly reduced total oil cost. 


Pooling of Passenger Car Equipment — Jean 
supervisor, automotive equipment, Virginia 
and Power Co. 


D)'SAPVANTAGEs and inefficiencies of definitely assigning passenger 

cars to members of the organization are reviewed, and the policy of 
making allowances to employes to cover the use of their personal cars is 
discussed. 

It is felt that pools can and should be set up to avoid the expensive and 
objectionable features of the preceding methods. 

The main part of this paper describes a pooling set-up covering the 
operation of 272 vehicles serving 160,000 customers living in a territory of 
10,000 sq. miles. 

Some of the results of this pool operation are that the monthly average 
mileage per vehicle rose to 1385, and 25 passenger cars could be dropped 
from the fleet with an annual saving of $42,000 as compared with opera- 
tion without the pool. 


Y. Ray. 
Electric 
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Fundamentals of Motor-Vehicle 


Performance 


By Merrill C. Horine 








Mack Manufacturing Corp. 


HEN we speak of performance today, with reterence 

to commercial vehicles, we are obliged to speak in 

more specific and definite terms than ever before in 
automotive history. The time is past when there is anything 
remarkable about a motor truck which can run, and pur 
chasers no longer adapt their operating schemes to the limita 
tions of the vehicles which they happen to have purchased; 
but, to the contrary, it is the vehicle which must be adapted 
by the manufacturer to satisfy the performance requirements 
established by the purchaser. 

The two principal characteristics of a commercial motor 
vehicle are its capacity and its performance ability, and it is 
the latter quality which actually makes a motor chassis neces 
sary. A pair of saw-horses would provide all of the capacity 
required to support the body and its load. It is ability to per 
form that necessitates a chassis. 


In 


contronted by the necessity of carrying a stated payload in a 


a normal highway-transport problem, the operator 1s 


body of definite weight over certain routes. From experience 
or by investigation, he knows the steepest grade on his routes 
or its equivalent in soft-road surface, and the maximum speed 
which is practicable and advantageous. In such circumstances, 
nobody has any difficulty whatever in selecting the proper tire 
size, and comparatively little trouble in choosing the proper 
size of chassis. Purchasers are reasonably adept at analyzing 
permissible tire overload, load distribution, and at giving at 
least some consideration to chassis robustness as reflected ap 
proximately by stripped chassis weight. 

Nearly everybody realizes that neither too much chassis nor 
too much rubber, nor too little, will prove economical or 
reliable in the long run. There are also laws and administra 
tive regulations which govern these matters in some degree. 

But when it comes to judging performance, the same famili 
arity with the principles involved seems to be sadly lacking. 
The operator who would not for one moment consider trying 
to make an undersized tire serve, and who would shrink 
from over-tiring the truck beyond the manufacturer’s author 
ized maximum, will quite blithely disregard engine power 
and torque, and endeavor by the use of semi-trailers, six-wheel 
attachments, or full trailers, to double the payload capacity of 
a given chassis, while still expecting fully satisfactory per 
formance. 

Another user who would frown on the suggestion that, by 
over-inflating undersized tires, he might beat the rubber 
barons, will be astonishingly credulous when assured that, 
without increase in the size of the engine, both the speed of 


[This was presented at the Semi-Annual 


a Zephyr and the pulling power of a Caterpillar tractor may 
be secured by the application of an auxiliary 
two-speed rear axle. 


transmission or 


Trailers and Third Axles 

It will therefore readily be apparent that it is impossible to 
increase the gross weight moved by a vehicle without at the 
same time reducing its performance ability, and in exact ratio. 
This reduction is quite regardless of whether the additional 
load is carried on the four wheels of the original vehicle, or 
whether it is shared by additional wheels, either in the form 
of an extra axle secured to the vehicle’s own frame, or carried 
on a trailer which is dependent upon the vehicle for propul 
sion and/or partial support. 

The statement, so often reiterated, that a vehicle can pull 
more than it can carry, has led to no end of confusion of 
thought. Strictly interpreted, this statement is true for, al 
though the structural capacity of a chassis has a definite load 
limit, it develops sufficient tractive effort to move a greater 
load than it can carry when such load is supported by addi 
tional structure, but this additional structure need not be in 
the form of a trailer, but may just as well be added to the 
chassis itself, as in the case of an attachment six-wheeler. 

In either case, however, although the truck may thus move 
more than it had capacity for in its original form, the assump- 
tion which is so often made, that this abil‘t illustrates some 
mysterious principle to the effect that it i» .asier to pull a load 
than to push it and that it is more efficient to divide the func- 








Horsepower-to-weight ratio is the basic 
fundamental of vehicle performance, con- 
tends Mr. Horine, giving simple mathe- 
matical formulas and reasons to show that 
no amount of manipulation with gears or 
axles can affect this primary relationship. 


He concludes with a plea for the pur- 
chase and sale of commercial vehicles on a 
basis of required operating results rather 
than on the basis of features of construc- 
tion for their own sake. 




















paper Meeting of the Society, 
White Sulphur Springs, West Va... Mav 6. 1937.] 
August, 1937 13 








14 S.A.E. JOURNAL 


tions of support and propulsion between two vehicles, is 
wholly fallacious. 

This statement by no means implies that the semi-trailer 
itself is not a good and useful tool, having a wide and thor- 
oughly legitimate field of application. My purpose in bring- 
ing these facts to light is to emphasize the fact that, for a 
given performance, a vehicle or combination of vehicles of 
given gross weight must have equal horsepower. 

If, as so often happens, a 5-ton chassis may be used success- 
fully to pull a 1o-ton load by virtue of the use of a semi- 
trailer or six-wheel attachment, then obviously a 10-ton chassis 
equipped with an engine of the size used in the 5-ton truck 
would do equally well but, to secure from the 5-ton chassis 
and 10-ton trailer, performance equal to a normal 10-ton truck, 
it is necessary to equip the 5-ton tractor with an engine as 
large as used in the 10-ton chassis. 


What is Performance? 

For practical purposes, performance may be defined as the 
rate of maintenance of motion against the resistance to motion 
arising from: road surface, grades, snow, wind, and traffic. 

As a general rule, the tractive resistance of the road surface 
is assumed at 30 lb. per ton, or 1.5 lb. per roo lb. of gross 
vehicle weight. This value provides a rather generous amount 
of leeway, in view of the fact that the majority of our modern 
road and street surfaces have tractive resistance more nearly 
in the neighborhood of 20 lb. per ton. 

Grades exert a uniform resistance to motion of 20 lb. per 
ton for each per cent of grade regardless of the road surface, 
this grade resistance being added to the road resistance. 

Snow has the effect of greatly increasing tractive resistance 
and, in addition, reducing traction. In ordinary commercial 
application, it is quite impractical to attempt to provide in 
advance for this additional resistance, except in the way of 
providing sufficient extra low-gear grade ability so that, in the 
worst conditions, the wheels will 
engine stalls. 


lose traction before the 

Wind resistance, as it is ordinarily termed, actually com- 
prises two factors, namely, air resistance and wind resistance. 
Air resistance, or the resistance in still air, is dependent upon 
the projected frontal area and the K factor, regarding which 
we have heard so much in recent years. Wind resistance is 
simply the intensification or diminution of air resistance, ac- 
cording to the direction and velocity of the wind. On account 
of their great variability, the fact that air resistance is a very 
minor factor below 40 m.p.h., and the fact that on a round- 
trip the wind will be favorable as much of the distance as it 
is unfavorable, it is reasonable to ignore these factors, or to 
consider the air resistance as included in road resistance, and 
that the favorable or unfavorable incidence of wind resistance, 
in turn, cancels it out. 

Of all the various impedances to performance, the greatest 
is undoubtedly trafic impedance, as represented by: first, the 
presence of other vehicles upon the highway moving in vari- 
ous directions, and so often at speeds different from that 
which it is sought to operate the commercial vehicle; second, 
the presence of stop signals and traffic officers along the route; 
and, third, the existence of arbitrary speed limits imposed by 
police authority. 

Lastly, the weight of the vehicle and its load represents a 
resistance to motion which, in a mechanical sense, is the 
greatest of all. 

Tractive Effort 

To overcome all of these resistances and impedances to 

motion, a vehicle. must possess the ability to exert tractive 


effort at the road wheels in varying amounts, at satisfactorily 
corresponding speeds. 
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All performance arises primarily from the single factor of 
engine horsepower, and the vehicle’s performance potency 
basically must be always in proportion to the ratio of the 
engine’s horsepower to the gross weight of the vehicle or com 
bination of vehicles to be moved. In other words, we may 
rate the ability of a motor vehicle simply in terms of pounds 
of gross weight per horsepower. 

This, however, is not the complete story, for it is necessary 
to apply the horsepower to the rear wheels at speeds and gear 
reductions appropriate to the varying resistances to be over 
come and rates of acceleration required. This factor requires 
the inclusion of consideration of the torque characteristics of 
the engine, its governed speed, and the number and range ot 
gear reductions available to the driver. 

The problem would be simple indeed were a motor truck 
to operate under conditions as relatively fixed as we find in 
elevators working in vertical shafts, railroad trains running on 
practically level track of uniform surface quality, or marine 
vessels moving through a fluid of constant density. But it is 
because highway transport operation encounters resistances 
and impedances of such enormous variability that the problem 
of specifying, providing, rating, and checking of performanc« 
is so difficult. 

In working with or discussing any measurable thing, some 
gage or measure of it must be found. How then shall motor 


Q 


vehicle performance ability be measured? 
Performance Ratings 


A term which has considerable currency is the so-called 
ability factor and, although there appears to be no uniformity 
as to its use in general, it is understood to mean the tractive 
effort delivered at the rear tires, divided by the product of 
20 times the gross vehicle weight, in tons. The typical formula 
for ability factor follows: 
Torque, in in-lb. X Total Reduction 
Efficiency, in per cent 





Gross Vehicle Weight, in Ib. X Loaded Tire 
Radius, in in. 


Ability Factor 


To convert the result of this formula to actual grade ability, 
it is necessary to subtract the equivalent of the road resistance 
in terms of grade resistance. At 
course, amounts to 1/4 


30 lb. per ton, this value, of 
per cent grade or, as expressed deci 
mally in the answer, 0.015. 

One drawback to this form of rating is that it is based upon 
the peak torque of the engine, which peak occurs at an engine 
speed below that at which a competent driver will operate. 
It also provides no margin for loss of maximum torque output 
as a result of loss of motive power efficiency between over- 
hauls, and is dependent upon the manufacturer’s rating, which 
may or may not be overly optimistic. 

Furthermore, this rating takes no account of speed and 
requires that it be worked out individually for each ratio and 
gear change. It is not subject to convenient or fair compari 
son because of variations in total gear ratio which affect the 
result. 

The Myers tractive factor formula which, in essence, is vir 
tually the same thing, suffers from the same limitation. 

As a substitute, it has been proposed that motor-vehicle 
performance be expressed in terms of grade ability at 20 
m.p.h., thus cancelling out the factor of variable ratios, but 
still based upon peak torque or manufacturer's rated torque. 
All three of the ratings so far mentioned fail in one common 
particular —they do not permit direct comparison between 
different vehicles, except when certain very definite allowances 
are made, and they do not readily permit direct interpretation 
in terms of the operator’s problem. 

Accordingly, on the principle that things equal to the same 
thing are equal to each other, but that things equal to differ 
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ent things may or may not be equal to each other, the Society 
of Automotive Engineers, in 1932, appointed a Rating Com 
mittee to develop a standard method of rating motor trucks, 
and one part of the work which this Committee did was to 
evolve a performance rating which yielded an index figure 
known as the Performance Factor, which was directly com- 
parable as between different vehicles, and which admitted of 
direct determination of grade ability and speeds under any 
given conditions by the simplest of arithmetic processes. This 
formula is as follows: 


3.34 > Piston Displacement 


Governed R.P.M. 
Gross Vehicle Weight, in lb. 


Performance Factor 


Given a performance factor, the grade ability at a given 
speed is obtained as follows: 
; Performance Factor : 
Per Cent Grade — 1.5 
M.P.H. 
Whereas, to determine the speed at which a given grade 
may be climbed, the formula becomes: 


Performance Factor 
M.P.H. 
Per Cent Grade + 1.5 

For several reasons which need not be discussed at this time, 
the formula, although widely circulated and published, has 
never been adopted by the Society, although it is in use by 
both users and manufacturers to some extent. Nevertheless, 
ic offers important advantages over any other known proposal. 

In the first place, it gives an index figure for fair compari- 
son against which no special allowances must be made. It 
takes account of both tractive effort and speed, and is easily 
convertible from speed to grade, and from grade to speed. It 
eliminates manufacturer's claims as to torque, substituting a 
formula based upon prevailing torque per cubic inch of piston 
displacement in truck engines. It provides a further correction 
ol torque on the basis of torque dev eloped at governed speed, 
rather than at the relatively slow peak-torque speed. And 
finally, the formula is exceedingly simple to use. 

Objections which have been made to this formula have been 
mainly that it is too complicated. These complaints arise from 
an error which was made in the presentation of the formu'a 
for analysis, in that all of the supporting development of the 
formula was set forth, and many careless readers assumed that 
all of this mass of figures represented a part of the proposed 
rating, whereas only the three expressions previously given 
constitute a part of the proposal. Some who are accustomed 
to the more abbreviated form of mathematical expression 
might have been more favorably inclined toward the formula 
had it been expressed thus: 

3.34 DS 
Ww 


A more serious objection has been raised to the large influ- 
ence of the factor of engine speed on the result, it being 
pointed out that passenger-car types of chassis with ungov- 
erned engines which are designed to run at speeds in excess of 
3,000 r.p.m., work out to abnormally high performance 
factors. 

Nevertheless, this relation is in agreement with the basic 
horsepower formula, which is: 

PASNE 
33,000 & 4 


B.Hp. 


Where P = Mean effective pressure, in lb. per sq. in. 
A = Piston area, in sq. in. 
S = Piston speed, in ft. per min. 
N = Number of cylinders. 
E = Mechanical efficiency. 
For, if we break down the factor S into its components 
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(R.P.M. and 2 & Stroke), combining the latter with the fac 
tors P, A, N, and E, we will have torque, or: 


PANExS24\xer 
2 a 
33,000 « 4 
Where L = Stroke in in. 
R=R.P.M. 
and — 
PLANER 
Hp. 
33,000 xk 6 & 4 
and TR 
——— = Hp. 
63,025 
Where 7 = Torque in in-lb. 


It must be admitted, however, that the factor of 0.83 of 
maximum torque, as the torque at governed speed, used in 
the S.A.E. formula, was based upon a consensus of experience 
with truck engines, governed at modern speeds. It is not to 
be expected that a passenger-car engine, at say 3600 r.p.m., 
will develop 83 per cent of its peak torque. Doubtless a way 
to work this factor out mathematically will be found and, if 
the Council in its wisdom sees fit to reconstitute the Rating 
Committee for the purpose of further efforts to evolve a satis- 
factory performance rating among other things, then no doubt 
the present formula can be modified to meet this objection. 

Further criticism of the formula has been offered, in view 
of the fact that it does not take gear reduction or tire radius 
into consideration, as do the other formulas. This criticism, 
of course, is due to a misunderstanding, as fundamentally the 
performance ability of a motor vehicle is a matter purely of 
the ratio between horsepower and weight, and neither tire 
diameter nor gear ratios can increase the one nor decrease the 
other. 

The effects of tire radius and gear reduction certainly are 
contemplated in the formula, for the solution for grade ability 
is made upon the basis of road speed, and this factor, of 
course, is the result of these two missing factors. In this con 
nection, the following group of formulas is, of course, most 
useful: 


R.P.M. 
M.P.H. = ——— — - 
K X Total Reduction 
ane 
wm ; R.P.M. 
Total Reduction = — 
K X M.P.H. 


(K in the preceding formulas is the r.p.m. of the driving 
tires per m.p.h., values for which are a part of most standard 
tire data tables. ) 

The fact that a given vehicle may not have available a ratio 
which will give exactly the speed required for a given grade 
ability under the formula, does not matter inasmuch as, with 
a speed slightly in excess of the ideal, the torque usually will 
build up as the grade pulls the speed down to that required, 
and the vehicle will very closely approximate the performance 
rated by the formula, notwithstanding. 

The primary purpose of dwelling at such length upon this 
matter of performance formulas is to emphasize the fact that 
the horsepower-to-weight ratio is the basic fundamental of 
performance, and that no amount of manipulation of gears or 
axles can affect this basic relationship to performance ability. 


Gear Reduction Range 


Nevertheless, although fundamentals are indispensable, 
alone they are not sufficient, and the matter of gear reduction 
is without question the most important single factor con 
tributing to satisfactory vehicle performance, excepting the 
power and torque of the engine alone. 

Fallacious notions concerning the effects of different ar 
rangements of gear reductions are rife and, before discussing 
them, it may be we'l to state a few basic propositions: 
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(1) It is the gear-ratio range that counts, regardless of how 
such range is obtained, range in this case being the spread of 
total ratios obtainable from the fastest to the slowest speed. 

(2) It is the total reduction that is significant of perform- 
ance, irrespective of how the total reduction is secured, 
whether by one, two, or three transmissions, by gearing up 
the propeller shaft and then gearing it down again, or by just 
gearing down; and regardless of how much or how little of 
the total reduction occurs in the final drive. 

(3) The loaded radius of the driving-wheel tires consti 
tutes a part of the torque-multiplying system, and conse 
quently gear ratio by itself has little meaning, except as re- 
lated to the effective radius of the tire. 

To an engineer, trained and accustomed to think in terms 
of the fundamentals of fact and physical laws, these propo 
sitions should be so self-evident as to be axiomatic; yet, in the 
products offered by the automotive industry, in the claims 
made for them through advertising and selling, and in the 
demands and specifications made by users, they often appear 
to be utterly ignored. 


Overgeared Transmissions 

Perhaps one of the most peculiar delusions with respect to 
gearing is that entertained by a surprising number of people 
concerning the effect on performance of overgearing in a 
transmission or auxiliary. The claims made broadly tor over- 
gearing are higher schedule speeds, higher fuel economy, and 
a greater range of ability. 

The explanation advanced for these remarkable results is 
reminiscent of the extravagant claims made for long-stroke 
engines 25 years ago. In that day, many of the claims for 
long-stroke engines were based upon a comparison of two 
engines having equal bores and different lengths of stroke. 
This, of course, as we now know is an incorrect basis of com 
parison and, when we compare two engines having the same 
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piston displacement but different bore-stroke ratios, we find 
that most of the claims for the long-stroke engine evaporate. 
In just the same way, many of these claims for overgearing 
are based upon a false comparison. 

The only way in which any form of transmission can pro 
duce a better schedule speed is: 

(1) By providing a faster top speed, or 

(2) A faster speed just under top, or 

(3) A quicker and easier shift. 

In respect to the first two methods, these are simple matters 
of ratio, and can as easily be provided in a direct-drive trans 
mission as in an overgeared one. As everyone having experi 
ence with overgeared transmissions must realize, except where 
shifting is facilitated by having two speeds very close together, 
the overgeared shift is more difficult than the direct shift. 

The only way in which a transmission can produce better 
economy or smoother running is to provide more nearly the 
ideal ratio in top speed, so that satisfactory road speed is ob 
tained without racing the engine unduly. Here again it is 
obvious that the question is a simple matter of total ratio, and 
can as easily be secured one way as another. The impression 
that overgeared transmissions produce greater economy is, no 
doubt, due to the fact that the comparisons upon which such 
conclusions are based usually involve different total ratios as 
between overgeared and direct-geared transmissions, or com 
parisons of the two in connection with the same axle ratio 
and so, of course, they are not fair comparisons. 

To provide a greater range of ability, a transmission ol 
whatever type must of necessity have a greater range of ratios, 
and that transmission which has a greater spread of ratios 
will provide the greater range of ability, regardless of whether 
its top speed be direct or overgeared. 

A series of current popular five-speed transmissions used on 
trucks between 20,000 and 25,000 |b. gross vehicle weight is 
shown in the table on the opposite page, first column. 
transmissions, we 


Comparing these 











Fig. 1|-—Comparison of Ratios of Direct and Overgeared 


find that, as a general rule, the ratios in 
the overgeared transmissions are slightly 
wider apart at the lower end and slightly 
closer together at the upper end for, if 
the ratios are laid out in logarithmic 
ordinates, as shown in Fig. 1, it will be 
found that the average of the direct-in 
high types adheres much closer to the 
ideal geometric progression than is the 
case with the overgeared types. Thus we 
see that the outstanding difference be 
tween present-day direct and overgeared 
boxes is that the overgeared boxes have 
about 10 per cent wider range, and that 
5th and 4th speeds are closer together. It 
is these differences which give rise to the 
popular testimony that (1) with the 
same maximum speed capability, the 
overgeared truck is able to make the 
route in less time because the shift down 
from 5th to 4th is easier and the truck 
makes better time in 4th; and (2) that at 
no sacrifice in low-gear grade ability, the 
use of the overgeared transmission makes 
higher maximum speed possible, or a 
lower engine speed at the same max! 
mum speed. 

As a matter of fact, neither of thes« 
results has anything whatever to do with 
whether the top gear is direct or indirect. 
The first, as 


Boxes a matter of fact, is some 
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Direct-geared Ratios in Shifts——— —- 


Transmissions 5th 4th 3rd 2nd Ist 
Box A 1.00 1.42 2.14 4-43 8.08 
Box B 1.00 1.45 2.61 4.57 8.05 
Box C 1.00 1.41 2.52 4.30 7.53 
Box D 1.00 1.40 2.75 4.25 7.35 
Box E 1.00 1.48 2.40 4.38 7.55 
30x F 1.00 1.73 2.89 4-98 8.11 
Box G 1.00 1.75 3.13 5.00 7.35 
Box H 1.00 1.43 2.56 4.85 7.70 
Box J 1.00 1.42 2.62 4.79 8.07 

Average Direct 1.00 1.50 2.72 4.62 7.76 


Overgeared Ratios in Shifts 


Transmissions sth 4th ard 2nd Ist 
30x AA 0.78 1.00 1.89 2.91 7.13 
Box BB 0.78 1.00 1.Q2 3.52 6.74 
Box CC 0.77 1.00 2.04 3.45 6.10 
Box DD 0.77 1.00 1.86 3.58 6.15 
Box EE .80 1.00 1.9! 3.50 6.06 
Box FF 0.79 1.00 1.85 3.29 6.26 
Box HH 0.74 1.00 1.70 3.20 6.02 
Box }] 0.72 1.00 1.53 3.52 5-79 

Average Overgear 0.77 1.00 1.96 3.54 6.26 

Equivalent Direct 00 1.20 2.54 4.60 8.25 


what debatable. Certainly a shift around a corner, as usually 
necessary with an overgeared box, is not as easy as a straight 
line shift as in making the same change with a direct-geared 
box. Not only that but, in an overgeared box, the speed of the 
teeth to be meshed, whether on the gears or on clutch gears, 1s 
greater than in the case of the direct-geared box. Against thes« 
disadvantages, of course, there is the fact that where, as is 
often the case, the total difference in speeds is less, it is easier 
to bring the gears into synchronism. 

The second claim for the overgeared box of course has 
nothing whatever to do with the form of gearing; but is 
simply and solely the result of a wider range of ratios. As a 
matter of fact, there are a few straightforward direct-in-high 
five-speed boxes which have greater ratio range than any five 
Spe ed overgeared SEX. 

Compromising between the averages just given, normal 
equivalent direct-geared and overgeared boxes would be about 
as follows: 


Direct Overgeared 
Shift Ratios Ratios 
sth 1.00 0.72 
4th 1.29 1.00 
ard 2.50 1.80 
2nd 4.600 3.22 
Ist S.00 5°75 


Transmissions with such ratios as these would give abso- 
lutely identical performance if equipped with rear-axle ratios 
appropriately comparable. For example, supposing that 40 
m.p.h. in high gear were demanded, with 9.75-20 tires at 
r.p.m.: 


72 
2300 
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Assuming: 
131 Performanc« 
Factor 
Direct Overgeared 9.75-20 tires 
Gearset Gearset 2300 r.p.m. 
Ratios Ratios Total - —— 
(6.46 (8.97 Reduc- Per Cent 
Shift Axle) Axle) tions M.P.H. Grade 
sth 1.00 0.72 6.46 40.0 1.8 
4th 1.29 1.00 8.97 28.8 3.0 
ard 2.50 1.80 16.15 16.0 6.7 
2nd 4.60 3.32 29.80 8.7 13.5 
Ist 8.00 OF fe 51.50 5-0 24.7 


These are probably the ratios which manufacturers would 
have developed for direct-geared transmissions if operators 
had not demanded overgeared transmissions when what they 
really wanted was wide ratio range and top speeds close to 
gether, if sales departments had not conveyed these demands 
without analysis, and if engineers had not accepted the sales 
departments’ dictums with neither protest nor the offer of an 
adequate alternative. 

Overgeared transmissions have been used by some manu 
facturers to reduce the required number of rear-axle ratios to 
meet a given range of speed requirements. Such a method ot 
securing adaptability, however, can be defended neither from 
the standpoint of service to the owner nor economy to the 
manufacturer. 

\side from the fact that the overgeared transmission offers 
no virtues peculiar to itself, there are effects from its us 
which are usually wholly ignored. In the first place, the over 
gear results in speeding up the driveshaft above that of the 
crankshaft. to 1 overgear is used, the 


Thus if, say, a 0.75 
maximum crankshaft speed, which may be 


2300 f.p.M., 1S 
increased to over 3000 r.p.m. in the driveshaft. Such drive 
shaft speeds are all very well in passenger cars, whose small 
and compact joints do not develop very momentous centrifugal 
forces; but, with the giant joints required for heavy trucks, 
such speeds spell trouble. 

Until the modern era of high engine speeds and overgeared 
transmissions dawned, the universal joints were accepted as 
one of those parts which the manufacturer installed and then 
no one thought of again; yet the universals of that era were 
crude indeed compared with the finely balanced, timed, and 
needle-bearing-equipped oil-lubricated joints of today. Rarely 
has any automotive unit been so suddenly and drastically 
overhauled and revamped as have our universals, and all be- 
cause of driveshaft speeds, since the grief on universals seems 
to increase as some geometric power of their speed. 

Of all power losses within transmissions, the greatest is that 
due to oil churning, and this power absorption increases in 
greater ratio than the increase in the speed of the gears whose 
teeth form the paddle-wheels by which it is churned. In over- 
geared transmissions, it is customary to increase the constant- 
mesh ratio in order that the normal four-speed change gears 
may form a step-up without radical change in their sizes. 
Thus all of the countershaft gears —those which commonly 
lie almost submerged in the lubricant — are turning at higher 
speed all of the time and, in addition, those on the spline 
shaft turn at a speed exceeding that of the flywheel when in 
overgear. 

Perhaps one of the chief drawbacks to the overgeared box 
is the necessity of using slower rear-axle ratios. This condi 
tion involves smaller pinions whose pitch lines, being at a 
smaller radius, result in higher tooth pressures from the same 
input torque and, in addition, whose lesser number of teeth 
means a greater rate of wear. In the case of bevel gears, the 
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greater the reduction, the flatter the angle on the ring gear, 
and hence the greater the distorting side thrust on that hard- 
worked member. This condition contributes to deflection and, 
consequently, to greater wear and lower efficiency, particularly 
where backing slippers come into play. Naturally, the higher 
pinion-bearing speeds for equivalent wheel speeds mean more 
rapid wear of pinion bearings. 


Auxiliary Transmissions 

Ot course there are transmissions in use which do not have 
adequate ratio range, either with direct in fifth or in fourth. 
This condition applies to practically all four-speed transmis- 
sions, where heavy loads are carried, where severe roads are 
encountered, or where operations must be conducted off the 
road. In such cases, the use of auxiliaries, either in the form 
of extra transmissions or two-speed axles, are the only alterna 
tives to the use of transmissions of adequate range, but it 
should be understood clearly that an auxiliary transmission 
can never be anything other than a makeshift to compensate 
for inadequate ratio range in the main transmission. 

This is by no means to say that the use of auxiliary trans- 
missions is never justified because, in cases where abnormally 
extreme ratio range is required, it might not be equitable to 
provide such extreme ranges in a standard transmission, since 
most truck operators do not require them, and they would 
unquestionably prove less satisfactory in the majority of oper- 
ations. In such cases, of course, the auxiliary transmission 
may be the most logical and economical answer. 

In most cases when such units are added, the 
‘results are far from scientific. Fig. 2 illustrates two such 
arrangements contrasted with a five-speed box of adequate 
range. The first of these is a four-speed transmission having 
but 5.9 to I range, in connection with which a three-speed 
auxiliary, affording a 0.7 to 1 overgear and a 1.935 to 1 under- 
gear, are employed, thus affording 12 forward speeds and an 
effective range of 16.1 to 1. The second is a straight five- 
speed box, affording within itself a range of 10.09 to 1. The 
third is a direct five-speed box having a range of 8.08 to 1, 
and a two-speed auxiliary, with a 1.47 to 1 undergear, afford- 
ing a total range of 11.9 to 1, and 10 forward speeds. 

As the comparison shows graphically, when set up on a 
basis of the nearest practicable uniformity in top speeds, most 
of the gear changes provided are impracticable, and many of 
them are duplicated; yet claims are made for the first and 
third of these arrangements which fall but little short of the 
miraculous. As a matter of fact, the first arrangement gives a 
practical range of six speeds; the second, of course, five speeds; 
and the third, six speeds, as follows: 


however, 


Four-Speed Box & Three-Speed 


Auxiliary 
9.34 Axle — 10.50-24 Tires 7.54 Axle - 
Per Cent 
Gear Final M.P.H. Grade Gear Final 
40G 6.63 45-4 0.9 
5th 7.54 
4D 9-34 32.2 1.9 
30G 12.14 24.7 3.0 
4th 13.71 
3D 17.18 17.5 4.8 
4UG 18.03 16.6 5.1 
20G == 23.87 12.5 7.3 3rd 24.62 
3UG 33.15 9.1 10.6 
2D 33-62 8.9 10.8 
1OG = 39.12 7.7 12.8 2nd 43.10 
1D 55-10 5-4 19.9 
2UG 64.89 45 28.9 Ist 75.98 
1UG_ 106.34 2.8 37.8 
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One of the chief limitations as to what can be done with 
auxiliary transmissions is involved in the matter of tooth pres 
sures, particularly in the driving gears. Users who could not 
be induced to adopt any makeshift which involved excessive 
overloading of tires and who would even go so far as to in- 
quire into wheel bearing capacities, are prone to ignore the 
all-important matter of tooth pressures, and blithely build up 
high tractive effort by the use of auxiliaries or two-speed rear 
axles, wholly oblivious of their effect upon the gears. Certain 
it is that tooth pressure is directly proportional to the torque 
actually transmitted. 

There is no gainsaying that the use of two gearshift levers, 
when surrounded with the attractive atmosphere suggested by 
such terms as “double range,” “compound,” and ‘ ‘dual ratio,” 
has strong driver appeal. Here is a quotation from a recent 
advertisement of one of these devices: 

“Power and economics can be definitely multiplied by add 
ing more gear ratios, so that your truck will have a selective 
speed to meet any road or load condition. 
faster trips, 
hourly, 


You can mak« 


save oil and gas, save thousands of engine revs 


and add tens of ioe atails ol mile Ss {0 truck life.” 


Traction 
No matter how adequately a vehicle may be powered, or 
how effectively that power may be applied through the proper 
number and range of ratio changes, al! of this is useless unless 
it may be applied in the form of tractive effort to overcome 
the various resistances to motion. 
matter of traction. 


This objective involves the 
Consideration of traction can be greatly 
complicated by taking into account the effects of transfer of 
weight between driving and axles but, for all 
practical purposes, we may assume that the relative traction 
ability of various vehicles is in proportion to the percentage of 


gross weight carried by the driving wheels. 


non-driving 


In the days of solid tires, it was quite common to concen 
tiate 80 per cent on the rear wheels of four-wheel trucks, for 
smooth solid tires were sadly lacking in traction qualities, 
particularly on wet surfaces. was this load 
distribution for pneumatic tires and also with respect to axle 
weight limitations in effect throughout the majority of states, 
that the trend has been constantly to approach the more 
equitable distribution of 33 1/3 front and 
66 2/3 per cent on the rear. Thanks to the splendid traction 
qualities of pneumatics, particularly the prevailing low pres 
sure type, this distribution has been found to give adequat 
traction for nearly all applications. 


So unfavorable 


per cent on the 


Although the many researches into the adhesion of pneu 


Wide-Range Five-Speed 
Box 


Five-Speed Box & Two-Speed 
Auxiliary 


10.50-24 Tires 6.67 Axle — 10.50-24 Tires 
Per Cent Per Cent 
M.P.H. Grade Gear Final M.P.H. Grade 
5D 6.67 46.1 0.9 
39.8 1.26 
5 UG 9.80 31.2 2.0 
4D 11.30 27.1 2.6 
21.9 $9 
4UG 16.6 18.5 4-4 
3D 17.8 7.3 4.8 
12.2 7.6 3 UG 25.6 12.0 7.7 
2D 31.1 10.0 9.5 
7.0 12.2 2UG 45-7 6.7 14.9 
1D 53.8 5-7 17. 
3.9 26.7 1UG 79.0 3.9 26.7 
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Fig. 2— Comparison of Gearshift Ranges of Five-Speed 


Wide-Range Box and Two Boxes with Auxiliaries 


matic tires upon various types and conditions of road surtaces 
have yielded extremely conflicting and unstable results, the 
long-established assumption of a 0.6 factor of adhesion seems 
to be thoroughly substantiated as an average. Tractive resis 
tance of various surtaces varies greatly, but there is remarkably 
little difference in their adhesion. This statement, of course, 
means that a truck may secure traction on any grade up to 
60 per cent, provided it has the power applied to all of its 
wheels. Where the power is applied to the rear wheels only, 
the grade upon which traction can be secured will be reduced 
im proportion to the amount of weight carried by the tront 
wheels. This amount will be quite small, however, because 
the tilting of the truck toward the rear causes a transfer of 
weight from the front axle to the rear. 

Suffice it to say that, on nearly all practicable road surtaces, 
the modern pneumatic tire affords more traction than is re 
quired for the steepest grades actually encountered, so long as 
the surface is dry. But, when trailers are added or non-driving 
six-wheel attachments, the percentage of weight carried by 
the driving wheels is so reduced that traction becomes a 
factor. This condition is particularly noticeable in snowy and 
icy weather when it is the custom for haulers on the main 
routes to lie in wait for four-wheel-driven six-wheelers, with 
their 80 per cent traction weight, to break the roads for those 
less able. 


Conclusion 


In spite of the absurdities and fallacies which pervade the 


specification and sale of some of these types of construction, 
nevertheless, with the possible exception of overgeared trans 
missions where properly designed direct-drive transmissions 
are available, all of these types have a legitimate sphere of 
usefulness. Semi-trailers offer advantages with respect to op 
eration under various state laws, in their adaptability to 
shuttle service, and ready interchangeability of body types, 
which assure their continued usefulness. Criticisms contained 
in this paper are not directed against the semi-trailer, but 
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only against its use or sale purely for the sake of increasing 
load capacity without regard to the effect upon performance. 

In the same way, six-wheel attachments are very useful 
adjuncts where heavy loads are to be carried in states having 
severe axle-weight limitations. The six-wheel truck also offers 
advantages in that it permits heavy loads to be equitably 
distributed among tires without such front-wheel loading as 
will prejudice ease of steering. Six-wheel vehicles also are 
known to be extremely safe against skidding and, when all 
four rear wheels are driven, to possess superior traction 
qualities. 

Auxiliary transmissions have a definite place in the trans- 
port picture, both as makeshifts pending the development of 
transmissions truly adequate for modern demands, and as 
means of meeting extraordinary requirements as to ratio range. 

Before closing I am tempted to advance a suggestion for 
the simplification of ratio specifications. Equal ratios will give 
equal tractive effort and speed only when engine r.p.m. and 
loaded radius of driving tires are equal. Confusion frequently 
arises, and it is accordingly suggested that, as a true measure 
of speed reduction, the expression “feet per revolution” be 
used, meaning the number of feet of forward travel of the 
vehicle produced by one revolution of the engine, for which 
the formula is: 

2 * X Loaded Tire Radius in in, 
12 x Total Reduction 
or, simplified, 
0.5236 Loaded Tire Radius in in. 


Total Reduction 


Feet per Revolution 


Feet per Revolution 


To indicate the application of this conception of reduction, 
consider two trucks, one of which has an 8:1 axle ratio, a 
7:1 low-gear ratio, and 9-75-20 tires; and the other an 8:1 
axle ratio, 8:1 in low gear and 9.75-24 tires. Application of 
the formula shows, substituting for the first truck: 


0.5236 x 18.87 aa 
— 0.176434 
56 
And for the second truck: 
0.5236 « 20.82 


0.170333 
64 
Concluding, it is the author’s hope that this exploration of 
the fundamentals of with 


the many confused conceptions which prevail in this field, 


vehicle performance contrasted 
will serve to emphasize how important it is that purchasers 
of motor transport equipment avoid the specification of the 
means whereby the desired results are to be obtained and, 
instead, specify the results which must be secured, in terms 
of maximum speed in high, maximum grade in low, and 
simultaneous speed and grade at some intermediate point 
which might represent the ruling grade upon the route con 
templated, leaving the selection of the proper units to accom 
plish these results to the manufacturer’s engineers. 

It is very much to be doubted if the many variations of 
overgeared transmissions and auxiliaries would have been de 
veloped if manufacturers had had a free hand in effecting 
the best solution of each user’s problem. Adequate ratio 
ranges within the compass of standard transmissions, suitable 
for well over go per cent of all applications, can be provided 
economically by truck manufacturers, which will prove far 
more serviceable to operators and more convenient to drivers. 
The makeshift combinations which are in use today, to a very 
considerable extent, are produced because the industry has 
not generally caught up to operators’ demands. Further ad- 
vancement will certainly be delayed as a result of the pressure 
of competition and the mistaken demand of operators if they 
continue to insist upon specifying not only the results to be 
obtained but the means by which they are to be produced. 
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William J. Davidson named 


general sales manager of Winton Engine Corp. 
Prior to this assignment he was technical direc- 
tor under R. H. Grant, vice-president of Gen- 
eral Motors Corp., in charge of sales. Mr. 
Davidson has been with General Motors almost 


has been 


William J. 
Davidson 


to Winton 





continuously 


since 1914. During the War he 
served in France with the Motor Transport 
Corps, United States Army, being discharged 
with rank of captain in 1919. He later was 
awarded the Cross of the Legion of Honor of 
France in recognition of his war service and 
cooperation with French engineers since the War. 

A member of the SAE since 1926, Mr. Da- 
vidson has been active in the work of the So- 
ciety. He is chairman of the Engineering Rela- 
tions Committee, a member of the Highways 
Research Committee and represents the Society 
on the Automotive Upkeep Standards Commit- 
tee of the American Standards Association. 


Alvan Macauley, president of Packard 
Motor Car Co., and of the Automobile Manu- 
facturers Association, received the honorary de- 
gree of doctor of arts in business administra- 
tion at the commencement exercises of Wayne 
University, June 17. 


Col. A. C. Downey has been named presi- 
dent of Airtemp, Inc., the subsidiary of Chrysler 
Corp., which manufactures air conditioning 
equipment. He was previously president of the 
Fargo Division. Mr. Downey has been asso- 
ciated with Mr. Chrysler since shortly after the 
World War. He will make his headquarters in 
Dayton. 


Clarence H. Schildhauer, formerly oper- 
ations manager of the Pacific Division of Pan 
American Airways System, has been transferred 
to Port Washington, L. I., N. Y., where he will 
be operations manager of the Atlantic Division, 
recently established by Pan American. This 
division administers flight operations to Ber- 
muda and route survey flights looking toward 
the establishment of transatlantic air transport 
service between America, England and Europe. 

E. W. McVitty, who for the past several 
years has been assigned to Pan American’s chiel 
engineer's office, will be division engineer, with 
headquarters at Port Washington. 

Robert Schilling has joined the engineer- 
ing staff of the Products Study Division of Gen- 


eral Motors. He was previously engineer with 


Olds Motor Works. 


ee G. Knapp, former factory manager ot 
Master Co., Dayton, has 
manager ot Sterling Metal 
Indianapolis. 


E. B. Newill, who was chief engineer and 


director of research, has been promoted to assis- 


been named 
Products Co., 


Electric 
the 


tant general manager, Frigidaire Division ot 
General Motors. He has also been made assis 
tant general manager of the Frigidaire and 


Delco-Frigidaire Conditioning Division ot Gen 


eral Motors Sales Corp 


Brown, sales manager, Bakelit 
York, has been elected to the board 
newly tor Society of th 


Gordon 
Ne W 
of directors of the 


Corp., 
med 
lastics Industry. 


Hugh James McGinty, St. John division 
sales manager, Ford Motor Co. of Canada, Ltd., 
has been transferred to the sales department o 
the home office in Windsor, Ont. 


Karl Feilcke, formerly with the Bendix 
Products Corp., South Ind., has been 
niade chief engineer of the Perfection Steel Bod 
Co., Galion, Ohio. 


Felix W. A. Knoll is in charge of engi 
neering and production of the Crusader Aircraft 
Corp., Glendale, Calif. He was previously chiet 
engineer, Chieftain Aircraft Corp., Centerbrook, 
Conn. 


Bend, 


Stuart G. Baits, first vice-president of Hud- 
son Motor Car Co., Detroit, has been named in 


Stuart G. 
Baits 
Heads Hudson 


of Canada 





addition president of Hudson Motors of Canada. 
He will thus add to his duties full active charge 
of Canadian operations and of the plant in Til- 
bury, Ont. Mr. Baits has been with Hudson for 
than 22 years. He was first employed as 
a draftsman in 1915, the year following his 
graduation from the University of Michigan. 


more 


B. FT. Gilpin, former factory manager of 
Pratt & Whitney Aircraft Division of United 
Aircraft Corp., has joined the staff of the 
Eclipse Aviation Corp., East Orange, N. J. 


Vanderbilt Cup Officials 


SAE men were active in the judges’ 
and the pits at the running of the George 
Vanderbilt Cup Race at the Roosevelt Raceway 
on Long Island, July 5. 

Heading the list of officials were Vincent Ben 


stand 


dix, honorary referee, and David Beecroft, chief 


Lee Oldfield 
vice-chairman 
Mevers was 


Blanchard and 
chairman and 
committee. T. E. 


steward. Harold 
were, respectively, 
of the technical 
reteree. 

On the board of judges were Robert A. Strana- 
han, Grover Loening, D. J. Barrett, George 
Stowe and Fred Ferguson. Edward V. Ricken- 
backer was on hand as chairman of the contest 
board, American Automobile Association. 

Included on the technical 
A.A.A. members of 
came from practically every 
to participate in this event. 


committee of th 
the Society 
automotive 


were 32 who 


center 
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Maurice 
Olley 
Transferred 


England 





Maurice Olley, who has been 


pecia TOU 
lems engineer for General Motor Corp., De 
troit, is now in England as passenger vehicle 
engineer for Vauxhall Motors, Ltd. He wa 
transferred to his new position on July 1. A 
member of the Society since 1922, Mr. OIl 
has been active on the Passenger Car Activit 


Committee and the Riding Comfort Research 
Committee. He recently presented a paper o1 
riding quality before the Canadian Section 


Robert Boyer, Jr. recently wa 


the 1937 Chance Vought Airplane Design 
Award for his design of a single-engined tran 

port plane. He was a senior student at th 
Daniel Guggenheim School of Aeronautics of 
New York University when the award wa 
made. After graduating he entered the design 
department of Lockheed Aircraft Cory 


Franklin T. Kurt resigned his 


posiuon a 


chief engineer, Viking Flying Boat Co., New 
Haven, to become associated with the Gill 
Aviation Corp. as aviation consultant and in 
aircraft sales work. He has also taken over th 
presidency of the Country Club Flying Service, 
operating at the Aviation Country Club of Lon 


Island. 


Col. Edgar S. Gorrell, president of th 
Air Transport Association of 
received the honorary degre« clence 
trom Norwich Universit Norwich, Vt., ‘“‘for 
devoting his entire time to formulating a 
business foundation for the 


America, recent! 


of doctor of 


olid 


airlines of America 


E K. Marshall, general service director, 
Pontiac Motor Co., and FE. R. Gibbs, assistant 
manager and chief automotive engineer, 
Chicago Division, Socony-Vacuum Oil Co., Inc., 
were among the speakers at a lubrication clinic 
held in Washington, D. C., late in June. Spon- 
sored by was at 


sales 


Socony-Vacuum, the 
more than 200 
southeastern 


} 
Clinic 
] 


tended by 
five 


service station dealer 


trom 


States. 


Walter R. 


Jones 
C.E.of 
United At 
lust 





Walter R. : 
hiet Kellett Autogiro Corp., Phi 


delphia, to become chief engin 


engineer, 


Lines Transport Corp., Chica 
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Harry T. Woolson, president of the SAI 
and Chrysler executive engineer, has been made 
a member ot the National Safety 
investigate the relation 


Council's 
committee to 
] 


sp 
peeas 


between 


vehicle and accidents 


Dean Ff. # Sadle; of the University of 
Michigan College of 
cranted a 


ring has been 


leave of absence b the 


Envine 


University 
because of illness 


W. B. Draper, who 


las been service man 


acer ol General Motor Argentina. Bueno 
Aires, has been transferred to England, whet 
he will be on the staff of Vauxhall Motors. Ltd 


William H. Funston, Jr., pr: 


ident of th 


Firestone Tire & Rubber Co., Ltd., Hamilton 
Ont., was recently elected president of — the 
Rubber Association of Canada. 

1. G. Elliott, chief design enginecr ol 
Rolls-Royce, Ltd., England, has been visitin 


the United States 


James D. Mooney, vice-presid nt of Gen 
eral Motors, has been 
the Highways Committee of the 
Manutacturers Association. 


chairman of 
\utomobile 


appointed 


a. ¥2. Peirce, tormerly with Chrvslk 


r Cor 
as sales engineer, mechanical rubber parts. ha 
joined the H. A. King Co., Detroit. in a similar 


capacit 


Maurice Platt, \ong associated with The 


Motor, an English automotive publication, as 


technical editor, has joined the staff of Vaux 
hall Motors, Ltd., Bedfordshire. His work will 
be in the experimental branch of the engineer 


Maurice 
Platt 
On Vauxhall 
Staff 





Platt received his mastet 


ing department. Mr. 


degree in engineering from Shefhield University 
After the War he was in the experimental 
department of Albion Motors, Ltd., Glasgow 
Prior to that he held a commission 1in_ the 
R.F.C. and R.A.F., becoming a pilot and sub 


technical officer. He has been 
Foreign Member of the SAT 1929 and is 
1uthor of two papers which have been presented 


before the Society. 


sequently a 


sInce 


Donald L. Bower, chief, planning section, 
United States Engineer Office, War Department, 
has been transferred New York City to 
Binghamton, N. Y. 


trom 


On A.S.M.E. Program 


Nine SAE members are scheduled to partici- 
in the 10th National Oil and Power Meet- 
ing of the American Society of Mechanical 
Engineers to be held at Stat 
College, Aug. 18-21. 

Carl Behn, Harte Cooke, L. M. 
and Dr. P. H. 
nical sessions. Papers are to be 
C. G. A. Rosen, W. F. 
Martin Schreiber 


pate 
Pennsylvania 


Goldsmith 
Schweitzer will preside at tech 
presented b 
Joachim, O. D. Treiber, 


nd Gustav Egloff. 
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Amelia Earhart, heading 
for Howland Island from 
Lae, New Guinea, on her 
round-the-world flight, on 
July 2 radioed that her 
plane’s fuel nearly 
exhausted within 100 
miles of that destination. 
As this issue 
press, sixty 


Was 


goes to 
planes from 
the U. S. S. Lexington are 
in the final phase of 
search for the great avia- 
trix and her pilot, Fred 


5. Noonan. 


Miss Earhart joined the 
SAE in 1930. has talked 
before its meetings on 
more than one occasion 


and has frequently been 

helpful in furtherance of 

aircraft projects of the 
Society. 


E. W. Burke, aviation cadet, United Stat 


Fleet Au 
Naval Au 


transferred from. th 
Detachment, Coronado, Calif., to the 
Station, Norfolk Va. 


Navy, has been 


George H. Lancaster has joined the Tick 
Water Associated Oil Co. Bayonne, N. J., as 
experimental engineer. He was 
engineer with the Wright 
Paterson, N. J. 


formerly test 
Aeronautical Corp., 


Lessiter C. Milburn has joined the 
tiss-Wright Corp., St. Louis division, as works 
manager. This change more than 15 
with the Glenn L. Martin Co. of which hx 
was vice-president and director. He 
merous patents for airplane mechanical devices 
and the U. S. Patent office has granted him 
design patents on the Martin Bomber, the China 
Clipper and a new type of high-altitude 
Mr. Milburn will bs 


Cur- 


follows 


Vears 


holds nu 


trans 
port plane. located in Rob 


rtson, Mo 


Lessiter C. 


Milburn 
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7 Weir, engineer, Socony-Vacuum Olil 
Co., ine. 
try early 


in Paris, sailed for a visit to this coun 
last month. Mr. Weir was one of th 
Society’s representatives at the World Petroleum 
Congress which met in Paris, June 14 to 19. 


C. B. Veal, manager of the SAE Research 
Department, 
Society 


who has been representing the 
at a number of important gatherings in 
attended the 75th annual 
the Society of German Engineers 


Kiel last month. 


Europe, meeting of 
(V.D.1.) at 


early 


Robert C. McGuire has joined the staff of 


United Air Lines. He will be located in Chicago 
Charles I. Preston is with the St. Louis 
Division of Curtiss Wright Airplane Co., Rob- 


ertson, Mo., engaged in powerplant installation 
work. He was formerly with Allis-Chalmers 
Manutacturing Co. 


William B. Wheatley, chiet test pilot and 
rvice Consolidated Aircraft 
was one of the pilots who flew the first flying 


boat to make a non-stop transcontinental flight 


manager, Corp., 


from San Diego Bay to Long Island Sound, 
idjacent to North Beach Airport, New York, 
June 24-25. The ship is a commercial PBY-1 


Consolidated flying boat and Mr. Wheatley was 
aboard as chief pilot for the manufacturer. Of- 
time was 17 hr. 3 min. 30 sec. 

The plane is owned by Richard Archbold 


hk ial 


csearch associate of the American Museum of 
Natural History, and will be used in flights u 
ennection with research in New Guinea. B 
side Mr. Archbold, who is himself a pilot, and 
Mr. Wheatley, there w four other memb 

i the crew. 

SAE Members Abroad 

O. E. Hunt, vice-president, General Moto 
Corp.: Hans Wollner, chief engineer of Uni 
versal Products Co., Inc., and Peter M. Heldt 


Automotive Industries, are 
Mr. Hunt sailed on July 7 and 


engineering editor of 
visiting Europe. 


plans to return early this month; Mr. Heldt 
departed July 1 to remain abroad until Septem 
r, and Mr. Wollner expects to visit vera 

: 


vector his return 
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Yrjo Leiviska, Helsinki, Finland, has been 
granted the title of barrister at law by the Court 
of Appeal in Viipuri. 


Frederick C. Brandt is in the Sundstrand 
Machine Toel Co., Rockford, Ill., pump depart- 
ment as tool engineer. He was designer of spe- 
cial machinery with Reynolds Engineering Co., 
Rock Island, Ill. 


Joseph A. Doyle, who was junior trafhic 
engineer and vehicle inspector, Chicago Park 
District, has joined the Bendix Products Corp., 
as traveling dynamometer engineer. He _ will 
make his headquarters in South Bend, Ind. 


R. #. Pennebaker is lubrication enginee: 
with the Lion Oil Refining Co., El Dorado. 
Ark. He formerly held a similar position with 
the Carter Oil Co., Tulsa, Okla. 


Wit1am =LittLtewoop, chief engi- 
neer of American Airlines, Inc., and 
recipient of the 1935 Wright Brothers 
Medal, is reported to have interested 
two large fountain pen manufacturers 
in developing an altitude-proof pen, 
according to Aviation. Anyone who 
has ever tried to open and use his 
fountain pen at 10,000 ft. will appre- 
ciate Mr. Littlewood’s efforts. 


Ralph S. White has been made associat 
engineer in the Airworthiness Section of the Bu- 
reau of Air Commerce, Department of Com- 
merce, Washington, D. C. He was previously 
experimental engineer with Aviation Manufac- 
turing Co., Williamsport, Pa. 


Robert - LaChapelle has joined the 


faculty of Washington High School, Sioux Falls, 
S. D., as instructor in auto shop and related sub- 
jects. He formerly taught the auto class in the 
vocational school of the Minnesota State Reform- 
atory. 


Student Members Start 


S.A.E. JOURNAL 


I. L. Carron, body engineer with the Dodge 
Division of Chrysler Corp., has been appointed 
instructor in body design and professor of law 
in the Chrysler Institute of Engineering. In 


I. L. Carron 


Instructs 





Carron is 
admitted 


Mr. 


been 


addition to being an engineer, 
also an attorney-at-law, having 


He is active in the Detroit 


to the bar in 1930. 

Section and has been elected 1937-1938 vice- 
chairman representing its passenger-car body 
activity. 


William L. Batt, president of SKF Indu: 
tries, presided at a recent dinner at which it was 
announced that the Seventh International Man- 
agement Congress will be held in Washington, 
D. C., in September of 1938. Mr. Batt is chair- 
man of the coordinating committee of the Con- 
vress. 

Ralph ae Flanders, preside nt, Jone s & 
Machine Co., 
duction section tor this Congress. 


Lamson is chairman of th 


pro 


Capt. Lawrence E. Heyduck, 83rd Field 
Artillery, U. S. Army, has been transferred from 
Fort Sill, Okla., where he was instructor in 
maintenance and operation at the Field Artiller: 


School, to Fort Banning, Ga., where he is sta- 
’ 


Automotive and Allied Industries 


Wilfred Pearce and David L. Lindsay, 
student SAE members 
Oklahoma, 
ciety that they are now employed. Mr. Pearce has 
taken a position as draftsman with the St 
Aircraft Co., Wichita, Kansas, and Mr. Lind:a 
is draftsman with the Hughes Tool C 
Houston, Tex. 


Duis W. Miller. who was 
ber at New York University, 


tant in the woodworking 


attending the 


have advised the So 


formerly 
University of 


rman 


a student mem 
has started as assis- 
factor ot Beech 


Aircraft Corp., Wichita. 
William /. Conway, a recent graduate 
from the aeronautical department of the Univer 


Detroit, 1: with the Bell Aircraft 


Detroit. 


sity of now 


Corp., 


James L. Dooley is student engineer with 
Ingersoll-Rand Co., San 
formerly a student at the 


Berkeley. 
Richard G. Karch, a member of the 


Student Branch at 
Technology, has joined the 
nianning and time study engineer. 
Incated at Port Arthur, Tex. 


Charles W. Gadd, an enrolled student at 
Institute of Te 
R.O.T.C. Engineer Camp, Fort 


Francisco. He was 
University of Cali 
fornia, 


SAI 
Massachusetts Institute ol 
Gulf Oil 
He will b 


Corp. as 


Massachusetts hnology, is now 
located at the 


Be lvoir, Va. 


tioned as motor supply officer and maintenance 
and operation officer. 

- ° 

“ 
Work in 

Robert W. Zinn, who was secretary of the 


s 
1 
] 
i¢ 


Ohio State University SAE Student Branch dur 
ing the winter quarter, 1936, has joined the 
Division of the National Su; 


Superior Engin 
ly Co., Springfield, Ohio. 
Ralph D. Powers, a former student at the 
University of the 
tudent cnvineering training course of Harnisch 


Milwaukee. 


California, is a member of 


teger Corp.. 
William |]. Danner is apprentice engineer 
Chevrolet-Munci 
Muncie, Ind. 

SAE Student 


Genera 
He was formerly a 
Branch at Purdu: 


with the Division of 
Motors Corp., 
member of th 
Universit 


Ralph D. McGilvra, formerly a member 


of the SAE Student Branch at Oregon State Col- 


lege, has joined the Coeur D’Alene Hardware & 
Foundry Co., manufacturers of mining equip- 
ment, at Wallace, Idaho, as junior engineer. 


David E Gundry, a former member of 
the SAE Student Branch at Massachusetts Insti- 
tute of is working i 
mental laboratory of the Whit 


Cleveland. 


in the experi- 


Motor Co., 


Technolog 






John M. Stevenson, a recent graduate 
trom Texas Agricultural & Mechanical College, 
has joined the Allis-Chalmers Manufacturing 


Co., Milwaukee. 
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Dr. Ferdinand Porsche, designer ot the 
Auto-Union cars finishing first and fourth in 
the George Vanderbilt Cup Race, July 5, was in 
the United States for the event. He returned to 
Germany on July 16. 


C. R. Osborn has been appointed general 
manager of Adam Opel A 
ot General Motors. He 
general manager. Mr. 
ciated with G.M.C. since 


G, German affiliate 
formerly 
Osborn 


was assistant 


has been asso- 


Igt6. 





W. Smith 


Norman W. Smith, sales engineer ot Permold 
Co., was killed in 


Norman 


an automobile accident, June 


13. His wife, who accompanied him in the car, 
was seriously injured. 
Mr. Smith had been 


athliated with the Per- 


mold Co. since 1930. Prior to that he was foun 
dry superintendent for the Taylor & Boggis 
Foundry. He joined the SAE a little more than 
one year ago. At the tume ot his death he was 


] 
* vears old. 





SAE Coming EVENTS 


Cleveland Section Regional 
Tractor Meeting 
Sept. 15-17 
Mayflower Hotel 
Akron, Ohio 


Chicago Section Regional 
Transportation Meeting 
Sept. 29-Oct. ] 
Blackstone Hotel 
Chicago. Ul. 


Fuels and Lubricants 
Regional Meeting 
Sept. 30 & Oct. 1] 
Vavo Hotel 

Okla. 


Tulsa, 


National Aircraft Production 
Meeting 

Oct. 

Ambassador Hotel 

Los Angeles, Calif. 


7-9 


Annual Dinner 
Oct. 28 


Commodore Hotel 


New York 


National Production Meeting 
Dec. 8-10 
Hotel Durant 
Flint, Mich. 


Annual Meeting 
January. 1938 
Detroit. Mich. 
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ME 





L. Traetor—Akron 


TINGS 


2. Transportation—Chicago 
3. Fuels & Lubricants— Tulsa 


Section Regional 
Tractor Meeting 
Sept. 15 - 17 


KRON is the rubber city. Tractor 
tires will be the theme of the 
meeting to be held there at the 
Mayflower Hotel. An important pa- 
per is scheduled on electric welding 
and its part in the manufacture of 
tractor wheels and rims. Trips to 
tire plants, demonstrations and the 
“Rubber Industry” dinner will add 
to the interest-generating program 
of technical sessions. 


Sponsored by the Cleveland Sec- 
tion the meeting will have the co- 
operation of the Tractor and In- 
dustrial Power Equipment Activity 
and Akron’s tire manufacturers. 

The Goodyear-Zeppelin dock will 
be the scene of tractor tire testing 
demonstrations. Scheduled trips in- 


clude inspection tours of the Good- 
vear, Goodrich and Firestone plants. 


Programs 


August, 1937 


Section Regional 


Transportation 


Meeting 
Sept. 29 - Oct. I 
HEN transportation men 
gather in Chicago for this 


three-day meeting they will find an 
outstanding program of technical 
sessions and field trips scheduled by 
the Chicago Section with the coop- 
eration of the Transportation and 
Maintenance and the Truck, Bus 
and Railear Activities. Sessions will 


be held at the Blackstone Hotel. 


First drafts of the program fore- 
cast papers on such vital subjects 
as Truck Ratings, E-P Lubricants 
from the Wear Standpoint, Econ- 
omies of Undersizing and Re-tread- 
ing Tires, Heating and Ventilating 
of Buses, and Steam Railcars. 


One of the field trips will be to 
the Electromatic Products Co. More 
are being planned to include other 
important Chicago plants. 


National Regienal 
Fuels & Lubricants 
Meeting 
Sept. 30 - Oct. I 

ODERN Tulsa, in the heart of 


the oil country, will welcome 
fuels and lubricants men to this 
two-day gathering in the air-con- 
ditioned rooms of Hotel Mayo. 


General Chairman B. E. Sibley 
and his committees have worked in 
close cooperation with Vice-Presi- 
dent C. H. Baxley and the Fuels & 
Lubricants Activity to build a care- 
fully balanced program. 


Diesel Fuels and Gasolines . . . En- 
gine Cooling . . . Transportation and 
Maintenance Problems... Aircraft — 
are all a part of this forum that 
will be topped off by a debate “The 
Diesel Engine Vs. the Gasoline En- 
gine for Automotive Applications.” 
University of Oklahoma and Tulsa 
University debaters will be the prin- 
cipals. 


Will Be Out Early in September 
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Field Editors 


Baltimore—Espy W. H. Williams 
Buffalo—G. W. Miller 

Canadian — Warren B. Hastings 
Chicago — Austin W. Stromberg 
Cleveland — William G. Piwonka 
Dayton — Mearick Funkhouser 
Detroit — William VF. Sherman 
Indiana — Harlow Hyde 


ay” 


‘ = ‘ = Mr. Bachman explained that first type is gen 
C.O.E. Trucks Analyzed _ gga gma 


Kansas City —No Appointment 





Vetropolitan — Leslie Peat 
Vilwaukee —Max Hofmann 


crally used for light and the for New Englend —}J. T. Sullivan 
Di . heavy-duty units. 
> ies 2 ti ee . . ; 
From iffe rent Angle Shorter overall length, he said, is one decided No. California —C. W. Spring 


@ So. California (vantage in either of thes designs due to the 
mn increasing density of traffic and the imposition Vorthwest—R. J. 
he cab-over-engine truck was the subject of truck-length regulations. Other features of 
of four of the five papers presented at the June these trucks include, he said, ability to turn in 
18 transportation mecting of the Southern Cali- 4 small radius, ¢ f obtaining proper weight Philadelphia —- Henry Jennings 
fornia Section. The fifth paper, by A. H <a 
Chenault and Frank R. Elliott, both of Ethy! 


Hutchinson 


Oregon — Philip Cogswell 


ast 


distribution, reduced frame stresses through re 


j 


) I Pittsburgh — Murray Fahnestock 
ocation of various units made DOSSIDIE by this : 

















Gasoline Corp., described the ‘Elhott Independ design, distinctive appearance and greater driv St. Louis —C. T. Schaefer 
ently-Driven Supercharger,” which was on dis ‘nr comfort through better ventilation. bett 
play. It was explained that the Elliott super vision, easier driving and better riding qualities. So. California —-W. G. Chamberlin 
charger consists of a conventional superchargine Casey Jones, sales manager of the Southern a ae 
unit by an auxiliary gasoline engine, permittin Galitora Divan oF Rederal Motor ‘Truck Co So. New England — john &. Let 
the supercharger speed and/or pressure to b read a paper “Door Location—Fore and Ait o1 Svracuse— No Appointment 
varied independently of the truck speed, thu hfe of the Brom Azle” nrevared by E. ¥ 
providing any desired pressure at any time. Winans, Federal chief engineer ee ee Washington — Capt. E. L. Cummings 
B. B. Bachman, Autocar vice-president and advocated that the door be located to the rea 
chief engineer, was author of the paper, “Engi- of the axle because “it provides a better ride. 
neering Facts in Support of the Camel-Back better visibility fore and aft, easier steering duc 
Truck,” read by G. C. Phillips, secretary to the to less front-axle loading, more accessible engine Maintenan ot C.O.1] ( 
vice-president and district sales manager ol trom a_.service tandpoint, direct transmission tional Trucks,” by Robe ( istant 
\utocar Sales and Service Co. of California. and hand-brake controls and. last but not least. ngineer, White Co., was read by Gene 1} 
Defining the cab-over-engine truck as one in with this design it is possible to build the cab  Etzler, Los Angeles district service manag ‘ 
which the engine is mounted adjacent to th separate from the front rt, t expeditin the same compan Pierre Schon’s paper 
front end of the chassis ahead of the front axle, the building of special bod ind greatly d Nace of C.O.E. Truck 1 Transportatio! 
and the engine-under-seat type as having the creasing their cost.” id by P. Sonna. Mr. Schon 1 in 
powerplant mounted directly under the driver [wo papers previou esented at the So ineer, General M I i ( 
seat, Occupying approximately the same relative ciety’s Summer ting were read, with certai ision of Yellow Coach & Truck Manutactu 
position as it does in the conventional vehicl revisions to incl | ing } t t tim ».. and Mr SO t i lal 
General Motor Truck & Coa Co 
\ngeles. 
Gavel Presented to Retiring Section Chairman Most of the paper re illustrated 
hid ind motion pictu Kighty-t ( 
I nd guests attended the dinn ind 
re ca in terward t 
Becau of th neth t 
i iiseetns 
Among t it t tins | 
Harlan Knox tt U.S. N SAI 
nember, who had just returned from a 


top flight to Honolulu 


Concentric or Eecentric? 


The Society has just been requested to de 
op a standard definition for eccentricit 
i cl 


method or expre 


oncentricity tolerances, the 


ing them and the resultant indicator readings 





- In the request it is stated that, tor example, 
Pioto by SAE Journal Field Editor W. G. Chamberlin 


in laving out a sleeve bearing, one group ot 
@ So. California ngineers may specify “concentric within ¢ 

Larry J. Grunder receives from E. Power the gavel donated by members of the 2 A different group will specify “concen- 
Southern California Section as a token of their appreciation of his work as ehoge Ring ene Poes and still anothe! aga ay 
Section chairman during the past year. ees, Cen ee This indeh 

niteness otf expressing the tolerance trequent 
In the background, from left, are: Melvin N. Lefler, secretary: E. W. Templin. is confusing in determining the amount of 
chairman of the transportation and maintenance committee: Charles H. Jacobsen. indicator run-out that should be allowed. The 
chairman of legislation and regulation committee; Charles Hi. Paxton, chairman problem has been referred to the Standard 
of student activity, and John W. Mountain, secretary of the Automotive Council. Committee for clarification 
The presentation was made at the Section’s June 18 meeting. Continued on page 25) 
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eit Elected Production Vice-President 
William B. Hurley has been elected by 
aw the Council as Vice-President of the Society 4 








representing the Production Activity, to fill 
the unexpired term of the late Robert R. 


Keith. Mr. Hurley was Vice-Chairman of 
the Production Activity Committee before 
being named Mr. Keith’s successor. He is 
E?) also a member of the Membership Commit- 
tee and has held several Detroit Section 
offices. 
Mr. Hurley is sales engineer with Detroit 
Edison Co. and in that capacity is in close 
contact with production men in the Detroi' 


area. He is a graduate of the University of 
Michigan. From 1919 to 1931 he was affili- 
ated with Dodge Bros. in various production 





capacities. 











Worries Forgotten on 
Cruise to Charlevoix vertical tension and compression strength of of ‘steel one-half inch thick at the hole for 1 








-000 lb. Coupling No. 2 is to have twice thes« coupling unit or stud and t dri } 
@ Detroit trength valu to be 1 in. diameter with suitable tolerance 
‘ J pling is to | ynnected to the rear The upper face of the platform to which th 
he ood iy Soutl \merican ok 17 No coupling » be «¢ n - _ rea - rt ace of th RB tccges cn th 
an n > t ary 7 er ti I ( I ’ hed | + x that th 
cee aii suenabe ok tam Clans Sembeess: Ces bumper of the towing car except where bumper coupling unit 1s attach » | u intial] 
S 7 é : I}, Secs ] rt nl he nd in = ' . = 
ov ane ee is specifically « yned to carry the coupling iorizontal and 1 abo rroun 
gala holida to Charlevoix, Mich Leaving susan bat? : Me j aS sae 
] unit, and the coupling unit 1s to be located with tolerance of I in. ut down 
Detroit on Friday, June 25, worries were tor : 4 
} 1 } in ad ot the Tac ot the Dumper to allow a It was yenera igreec it y tha 
gotten until return to the city Monday morning , , , 
1 ninimum clearan ot 3 in. between the the gel coupling arrangement wi be co! 
in time for Work , , , 
; bumper bar and the coupling unit. iderably improved in the next few irs an 
Golf w tn a rt tl a at Char O1X . . . 1 , \ F \ 5 
For both coupling § siz« the coupling plat that becaus ot t K DEK opment 
S. C. Merri Detroit district manager of sale : er , 
. . | rm attached to tn towing venictk is to be tne recommendations la ) lore or r 
} oll ng Ce Wo t Z | | 
Vi L n R Sea ) n th hrs 1 transitory. According th ubdivision called 
in the me! golf tournament, Db 1 par 70-38 A , 
Rc — . os : \ may : attention to th importancs fr not including 
(la 1S ales engineer, ict nufactur 
Ri , Sale Te ctor Manut u pecic recommendations in regulato g 
ing & Gasket Co., took th econd prize. Oth ,~D ° tion, and leaving the wa yen for ions a 
yornir eT if ded la 4 lf ve . 1 ; 
porung events includes i idic golf tourna More K.-} Lubric ants rapidly as adopted 
ment, a_ kicker tournament tor men an , 
en i Kick i ) nen a \ | ‘ | r [Trailer manutacturers attending the meeting 
= . » \\ « 7 . ’ 
ridge i lac lines on the ay indicated their desire that the SAE contim 
During top Mackinac Islan me a its Cooperation in developing t ngir ing 
dent golfers managed to squeeze in a round lo mect ad d tor additional SAI tandards for this type of trailer. Several sug 
} ' } +} tir } vel ' I a3 ’ ’ 
vhnile other passed the time bicycling and en xtreme-Pressur Lubricants Testing Ma estions, including among others i stud 
aq in ie trenuou ictivities hines. the Kecutis ommiuttec ot th brakes and braking connections, lighting ec 
Extrem Pressur Lubricants Committec ment, and weight ratios between ax d t 
6 | li ae A eae has authorized building a new lot. Orders ouplings were scheduled 
Subdivision Approves St rete Gack aneacen ta 
Dein rcceptead and oaduction Members of the committ ) 
TT ° e N tart at the earliest possible date terested in this work are submitti idity 
« . « « ‘ ik ) al Ul l iy’ Imaili« 
Prailer-Hitch Standard 8 "ar ee : 
This new batch will be of the sam uggestions for trailer and trai 
| SE OE Se dual design as those already in use. However tandardization. 
Che standard for tourin uler couplings 1s 
ready for approval by the passenger-car division the committee states, that while it con 
ot the SAE Standards Committ Prepared by siders the principle upon which th S I A H SAE 
th ubdivision on touring trailers, recommenda- design is based is correct and acceptable wJe Bele ost to Lf 
tions were first presented at the subdivision’s the machine has not been approved as a 


* +, . DP. 4 . 
January meeting , 1, Feb. SAE Jour- tandard instrument, and it may not be Delegates in Paris 


en changes may 





NaL), and later approved, with revis ~~ in its present form. Desi : y 
= ute reheat : . ISIONS, at , os le thet of SAE delegates attending the Second World 
it me »s meet wt } nre rc Mac ater with he resu la 1 ma - 
June necting, at which representatives : ‘ Petroleum Congress in Paris, June 14-19, were 
of touring-trailer manufacturers were present. hines already in use and those to_ be : 
“ee : entertained at a luncheon by the Council of 
Following approval by the passenger car divi- roduced in the new lot may require th 7 : 
gine 3 ; : the Societ* des Ingénieurs de |’Automobile at 
10ONn, he tandard wil go to the Standards purchase of certain minor parts at a some = 
; ; the Automobile Club of France on June 18. 
Committee for consideration before reaching the what later dat : : 
; é, ' . , ; P : upon the invitation of S.I.A. President Pierre 
Council for final approval and adoption as SAE \ll orders for the machine should bx p > aca Pip + 
1 revost. n le evening oF the ame day ie 
Standard iddressed to the Research Department, seninlind n ind , i t tl ul ' 
1 , attenaed a 1 orma necting on we SUDIC. ot 
The recommendation limits the standardiza- Society of Automotive Engineers, 29 West 
: ba as er 1, ; ks : ‘ detonation at the S.I.A. headquarters. 
Ion program to incluc only trailers that are ‘oth Street, New York. Thev must be rf ae teeth, Gibaet SAE ] ; 
: : ending both functions wer ucls & 
towed by passenger cars and the type of cou- ipproved by the executive committee be , . ‘ es 4 
ice bias te akbar Ge then ‘ened ak de Gilad ; , Lubricants Vice-President, C. H. Baxley, Inte: 
g thi attached to the reat g ore acceptance. To date machines have : 
ic , - national Aviation Associates: Dr. George Ca 
enhicle. been assigned only to those companies ; » Kot ¢ ' C ' , wu 
' ingaert, iy! sasoline 0.: ; : clr, 


Trailer hitch” 1s defined as that part of the willing to cooperate with the committe 


Socony-Vacuum Oil Co., Paris; and SAE Re- 
search Manager C. B. Veal. Mr. Weir has made 
many Paris arrangements for the American 


connecting mechanism, including the coupling to a reasonable extent in the running of 


, { 1 1 ) 

platform, that is attached to the towing vehicle tests looking toward the development of 
a * pline”’ is tl ( ‘ 

The “coupling” 1 that part of the connecting the machine and methods of test. 

mechanism by which the connection is actually The 


made and includes the supporting mechanism 


y 2 ri 
back to the trailer fram spection operating tests prior to shipping 
Iwo sizes of coupling connections are pro It . 


delegates that have contributed to the enjoy 
ment of their stay in that city Alex Taub 
Vauxhall Motors, Ltd., another member of the 
SAE. delegation, was unable to attend. 


price of the last lot of machines 


was $650 each, including mechanical in 


. , is expected that the price of those in , , 
ided, No. 1 for trailers having a gross weight : 7 Other guests at the luncheon were Inspector 
the new lot will be substantially the same : 
: , &. General of the French Air Ministry Dumanois 
Vhev will be built by the Highway Trailer ; 
z é and G. D. Boerlage, manager of the Delft 
Co., Edgerton, Wis 


| ] 


Coupling No. 1 is to have longitudinal ten (Holland) Laboratory of the Roval Dutch Shell 


of up to and including 5000 |b., and No. 2 for 


trailers of over sooo |b 


1on and compression strength of 15.00 lb and (Continued on {fe llowing page ) 
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Group, a Foreign Member of the Society who 
has prepared a number of papers for SAE 
mneetings. 

At the evening meeting there were more 
than 40 members of the S.I.A. and the SAE 
present. M. Charles Bernard Brull, a member 
of both Societies, presided. After members of 
the SAE delegation were introduced Mr. Boer- 
lage gave a bi-lingual description of the recent 
detonation research carried out in the Shell 
laboratory at Delft. M. Serruys of the French 
Air Ministry commented at length on Mr. Boer- 
lage’s talk and his own detonation studies. Dr. 
Calingaert contributed to the discussion in both 
krench and English. 


Iso-Octane Specification 


A specification intended to limit the impuri- 
ties allowable in the iso-octane, 2, 2, 4-tri- 
methylpentane, certified for use as a primary 
standard for knock rating has been proposed 
by the C.F.R. Reference Fuels Committee as a 
result of a study conducted at the United States 
Bureau of Standards. Its adoption is subject to 
a letter ballot being circulated among members 
of the C.F.R. Motor Fuels Committee. 


Plan to Extend Scope 
Of SAE Spring Standard 


Review of the SAE specification for leaf 
springs has led to definite arrangements for 
bringing it up to date by eliminating obsolete 
data and bringing the specification into accord- 
ance with modern practice. This work is being 
undertaken by the subdivision on 
springs recently appointed under the 
car division of the SAF 

Data on the coil type of suspension 
used in knee action, and on 
blades are also being studied in anticipation of 
adding specifications for these it to the re 
vised standard. 


suspension 

passenger 
Standards Committec 
springs 
grooved spring 


ms 


Tore Franzen, experimental engineer, Chry 
} . } > 
sler Corp., heads this subdivision which is 
made up of representatives of motor-vehicl 


manufacturers and principal spring companies 


56 Win Golf 


S.A.E. JOURNAL 


Pitchford Explains 


After reading news story of the 
Second Dhiesel the 1937 Semi 
Annual Meeting at White Sulphur Springs, 
1. Pitchford, Ricardo & Co., makes the 
following comments in 
any misunderstanding as 
the Diesel 


the 
Session ot 


order to correct 
to his review of 
situation in Europe: 
“I am reported to have said that the 
maximum mean effective for bu 
work is 123 |b. This figure is, 
of course, the maximum obtainabk 
research engine, and _ the 


which the engine is 


pressure 
per sq. 1n. 
on a 
actual torque to 
limited in 
of the order of 97 |b. per sq. 1n. 


service Is 


“In another paragraph it is mentioned 
that I spoke of German air-cooled Diesels 

with the intimation that Junkers engines 
were This 
mistake, 
Diesel engines are 


air-cooled. impression 1s, of 
since all the Junkers 


water-cooled.” 


course, a 


Both comments reter to statements mad 
on page 42 of the June, 1937 issue of th 
SAE Journat. 

When these specifications have been com 
pleted and approved by the Society they will 
be included in the SAE Hanpsook as a general 
standard for suspension springs, replacing th 
present standard (p. 81, 1937  HANpDBooK) 
which relates only to leat flat pring 


Wide Participation in 
Knock-Rating Tests 
Report 


submitted by the 19 


companies co 


operating in the winter series of tests for knock 
rating of fuels on the road, under guidance of 
the C.F.R. Motor Fuels Committee, have been 
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compiled and are awaiting analysis te be made 
after Aug. 15 when the summer 
series will also have Participation 
wider than ever befor 
the data will be mor 


reports of 
been received. 
in these tests has been 
and indications are that 


complete than in any program yet undertaken 
in detonation testing. 
Eighty-four different cars were used and a 


total of 1084 ratings have been submitted on 
19 fuels at atmospher temperatures between 
20 and 8o deg. fahr.; 80 per cent at tempera 
tures below 50 deg. 


The Laboratory Group has undertaken to test 
10 preferred fuels and, if 
winter 


possible, all ot th 
different combina 
t conditions consist 


fuels by 21 
tions or modifications of t 


series of 


ing of mixture temperature, spark advance and 
speed. 

The Exchange Group obtained laborator 
knock ratings on the winter series test fuel 


during the month of July and will obtain knock 


ratings of the summer series during August. 
Revisions of the present road test procedur 
that have been made by the Road-Test Plan 


ning Group incorporate certain refinements con 


sisting mainly of more detailed specifications fe 
servicing the test cars, particularly with 
to ignition timing 

The C.F} Vie ) luce ( pimittee reser 
to above has replaced the C.F.R. Subcommitt 
on Methods Veasurin D ? / 
now include tudic f wolatility a “ue 


detonation 


Gasoline Report Available 


The report of the C.F.R. Motor Ga 
Survey, Winter 1936-1937, has been appro 
by the C.F.R. Committ ind ished by t 
United States Bureau Mi 
itcd sin nakin t It wciud i 
inalysis of sampl t gasolin id at 
) rvice stations throughout t 
ing the period of the stud 

Copies of th ort la be ybtail 
out cost, from the Bureau Min 

The Summer 1937 Gasoline Su 
under Wa 


Prizes At Annual Canadian Section Tournament 





Bright skies welcomed members and guests of the Canadian Section to the Royal York Golf Club, near Toronto, for 
the Section’s Annual Golf Tournament, June 25. Termed the “biggest and best ever to be held,” it was followed by a 
progressive dinner at which 56 prizes were distributed. 


Fred G. Hoblitzel created a sensation by turning in a course-record-shattering 67. 


This earned him the Canadian Ray- 


bestos prize. R. H. Combs, bettered the scores of all other past-chairmen to be the first to have his name inscribed on 
the “Tiny” Houston Gold Memorial Trophy, put up by the Section to “commemorate the memory of one who had 
served the Section and especially the Golf Tournament Committee so well.” It will be competed for by Section past- 


chairmen each year. 


A. W. Hopton won the Prest-O-Lite Trophy for low net for members and Albert Olson the Seiberling Trophy for 
second low net for members. The SKF Trophy for low gross for members went to F. A. Sharpe and, as runner-up in 
this division, J. C. Armer received the Acme Screw and Gear Trophy. 


























New Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between June 15, 1937, and 
July 15, 1937. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Barrop, ANKER Linn (A) body designer, 
draftsman, Fisher Body Co., Division General 
Motors Corp., General Motors Research Bldg., 
Detroit, Mich. mail 349 Monterey Ave., High 
land Park. 


(A) wholesale sales, Co- 
Rockefeller Plaza, New 
Westfield, 


BARNARD, Norris C. 
lonial Beacon Oil Co., 3¢ 
York City (mail) 802 
N. J. 


Boulevard, 


Buank, H. E., Jr. (J) assistant editor, Chilton 
Co., 56th and Chestnut Sts., Philadelphia Pa 
(mail) 5436 S. Fairhill St 

Brisson, Lours Cuartes (F M) chief engi 
neer, Societe des Freins Hydrauliques S. de La 
vaud, 4 Rue Teheran, Paris, France. 

Brown, Witrrep E., Jr. (J) research asso 
ciate, Harvard Trafhe Bureau, Harvard Uni- 
versity, 29 Holyoke St., Cambridge, Mass. 

CrrrorNn, Louis (A) assistant to general man 
ager, Societe des Petroles Jupiter, 42 rue Wash- 
ington, Paris, France (mail rue Decamps, 
Paris 16°, Franc 

Cooper, Frep E. (A) owner, Post Office Box 
1&9 Tulsa, Okla 

CopELAND, Floyp B. (M) sales engineer, De 
troit: representative, Doehler Die Casting Co., 
Smead and Prospect Av Toledo, O. (mail) 
1556 Manorwood Road 

CRANE, WALTER JacKSON (J) Pacific Highway 
Transport Co., Seattle, Wash. (mail) 1122 Co 


lumbia St 


DRUMMEY, JOHN Francis (A) sales manager, 









Morganite Brush Co., Inc., 3302-48th Ave., 
Long Island City, N. ¥ 

DuNHAM, THomMaAs M \ ident, Aurora 
Equipment Co., Aurora, II] 

Erickson, R. O \) manager, lubrication 
and industrial department, Shell Petroleum 
Corp., 904 Griswold Bldg., Detroit, Mich 
(mail) 7602 Freda, Dearborn, Mich. 

Fotrz, WARREN IL). (J) representative, Bendix 
Westinghouse Automoti Air Brake Co., 5001 
Centre Ave., Pittsburgh, Pa mail) 845 Rail 
way Exchance Bldg., Chicago, : 

GRAHAM, JOHN A 4) president, Motor Im 
provements, Inc 265 Frelinghuysen Ave., New 
ark, N. J 

HALLER, FREDERICK | \) treasurer, Mt 
Lebanon Garage Ce Washington Road, 
Mt. Lebanon, P 

Hanson, GEORG! } nygineer, assistant to 
manager oad machinery division, Southwest 
Welding & Mfg. Co., 32 W. Mission Road 
Alhambra, Calif. (mail ( Coringa Drive 
Highland Park, Los Ang Calif 

Hetviinc, CHarces Hare J) ord clerk, 
parts department, | \. Wildermuth, 1102 At 
lantic A Brooklyn, N. \ 2422 Fulton 
cy 

Hem, Lawrence Wan. (M) tutor. mechanical 
ngineering, College e ta of New York. 
School of Technology, 139th St. and Convent 
Ave New York Cit 

HoBELMANN, ALFRED HERMAN (A) sales en 
gineer, Walt Kidde & ¢ Inc... 140 ¢ edar St 
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New York City. (mail) 4803 Langdrum Lane, 
Chevy Chase, Md. 

Horner, S. T. (A) research and foreman, 
International Harvester Co., 2626 W. 31st Blvd., 
Chicago, Ill. 


Hunt, Davin Etpripce (J) 66 Chickatabot 
Road, Quincy, Mass. 

INBLUM, ALLEN JoHN (A) vice-president, 
Pittsburgh Auto Spring Co., 5900 Centre Ave., 
Pittsburgh, Pa. 

KELLER, Georce H. (J) research assistant, 


mechanical engineering laboratory, Pennsylvania 
State College, State College, Pa. 

KuHNE, Pau. K. (M) 
Refinery Technology 
Box 7409, Philadelphia, Pa. 


Gulf Oil 
Office 


supervisor, 


Corp., Div., Post 


LanaGaNn, W. P. (M) president, Lanagan & 
Hoke, Inc., 1638-40 W. Hunting Park Ave., 
Philadelphia, Pa. (mail) 3336 Aldine St. 

Larsen, New P. (A) vice-president, charge 
of sales, American Coach & Body Co., 9303 
Woodland Ave., Cleveland, O. (mail) 3513 
Silsby Road, Cleveland Heights, O. 


Leatuers, L. A. (A) owner, L. A. Leathers 
Co., 200 Madison Ave., Brookville, Pa. 

MacKecunir, THomas Hucu (M) motor veh- 
superintendent, Southern California 
phone Co., Room 702, 740 S. Olive St., 
Angeles, Calif. 


MANVILLE, 


Tele- 


Los 


icle 


WILLIAM 
student, Rensselaer 
Ave Mm. ft. 

Maretre, RacpH Tuomas (]) Case 
Applied Science, 
Circle, 


WINpDECK (J) graduate 


Polytechnic Institute, Sage 
Troy, 
School of 
Mechanical Engineering Bldg., 


Universit Cleveland, O. 


MarsHaLt, Epwarp Cowan (J) development 
engine Wallace & Tiernan Co., Inc., Newark, 
N. J 

May, Wittiam ArtTHUR Henry (F M) man- 
ager, Sao Paulo Branch, Thornycroft do Brazil 
S.A., 2960, Caixa Postal, Sao Paulo, Brazil, 
South America 

McBrien, R. L. (J) engineer, flight research, 
United Air Lines Transport Corp., 5936 S 
Cicero Ay Chicago, !1] 

McCLeLLanp, Epwarp W A) sales repre 
sentative, Shakeproot Lock Washer Co., 2501 
N. Keeler Ave., Chicago, Ill. (mail) 2867 E. 
Grand Blvd., Detroit, Mich. 

Mitiar, Joun Humpnurey (A) aviation sales 
ngineer, 32 Grosvenor St., London W. 1, Eng- 
land (mail) 148 E. 48th St., New York City 

Naery, Joun S. (M) assistant to president, 
Donaldson Co., Inc., 666 Pelham St., St. Paul, 
Minn. (mail) 3509 Irving Ave., S., Minneapolis, 
Minn 

Nepper, RicHarp Curt (M) engineer, Ahr 
ns-Fox & LeBlond Schacht Truck Ce & 
Evans St., Cincinnati, O 


The applications for membership 
received between June 15, 1937, and 
July 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec: 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


7 
a4 


Nortn, JoHn R. (M) transpertation engineer, 
Commonwealth & Southern Corp., Consumers 
Power Co., Bldg., Jackson, Mich. 

OrsHANSKY, Exias Jr. (J) 
charge of engineering, Acrotorque 
Whitney Ave., New Haven, Conn. 


vice-president, 
Co., 19 


OsTERMAN, Frep (A) president, Nelson Chev- 


rolet Sales, Inc., 1002 Diversey Parkway, Chi- 


Capo, Ill. 

Rosen, Cart G. A. (M) engineer, charge of 
Diesel development, Caterpillar Tractor Co., 800 
Davis St., San Leandro, Calif. 

H. Rae 
Rochester, 


RUBENFELD, ARNOLD (J) chemist, J. 
Oil Co., Inc., Foot of Ambrose St., 
N. Y. 

Scott, Harvey, A. (A) supervisor, general 
buildings, vehicles and supplies, Bell Telephon« 
Co. of Canada 76 Adelaide St., West, Toronto, 
Ontario, Canada 
Herman C., 
Nassau St. 
Centre, L. 


SEFFKER, 
Bee Line, Inc., 


road, Rockville 


(M) superintendent, 
and Long Island Rail- 
*. & # 


SHay, Epcar (M) experimental engineer, 
Chrysler Corp., Oakland Ave., Highland Park, 
Mich. (mail) 206 E. New Hampshire, Pleasant 
Ridge, Mich. 

SHEA, JoHN W. (A) specialist, field engineer- 
ing work, National Carbon Co., Inc., 30 E. 
42nd St. New York City (mail) 20 Eastchester 
Road, New Rochelle, N. Y. 

Skowso, Ermer (A) salesman, Dole Valve 
Co., 1901-1933 Carroll Ave., Chicago, Ill. (mail) 
2-137 General Motors Bldg., Detroit, Mich 


Stein, Louis H. (M) factory superintendent 


Actna Ball Bearing Mfg. Co., 4600 Schubert 
Ave., Chicago, Ill. (mail) 2019 Fletcher St. 
SrorcH, Harotp A. (M) engineer, experi 
nental and development design, Fisher Body 
Corp., General Motors Bldg., Detroit, Mich 
(mail) 843 Whitmore Road, Palmer Park 
TaLay, Joun J. (J) layout (engines), Central 
Diesel Engine, General Motors Research, De- 
troit, Mich. (mail) 182 Margaret West. 
Verrer, Haroitp W. (M) chief inspector, 


Chevrolet Division, General Motors Corp., 6801- 


17 E. 37th St.. Kansas City, Mo (mail) 595 
Paseo. 

Werze., Frep H M) engineer, American 
Enameled Magnet Wire Co., Port Huron, Mich 
(mail) 720 Union St 

WHEILDON, WitLiaAM MAXWELL, JR J) re 
search engin Norton Co., Worcester, Mass 
(mail) R.F.D. 2 Framingham, Mass 

Wires, Howarp M. (M) research enginee: 
Waukesha Motor C Waukesha, Wi mal 
527 Grove St 

Wirick, Carry ¢ \) national sal Li 
mond T. Motor Car Ce Chicago, Ill na 
2046 P Grov \\ 

Ziurys, EUGrEN J research gine 
Eth Gasoline ¢ FE. Milwauk \ 
Detroit, Mx 


ANT! NY, Fl M 4 esident ane 
vising engineer, S$ ower Spark Plug C 
Oak ind, Calit 

BARRON, Epwarp 7] Carnegie-Illinois St 
Corp, Pittsburgh, Pa 

Brappock, Epwari! president and genera! 
manager, Braddock-Eastlake, Ltd., Windsor 


Ont., Canada. 


BUMBAUGH, FRANK 1 manager, 
Metallurgical Departm 


Pittsburgh, P 


semi-finished division, 


Carnegie-Illinois Steel Corp., 


(Continued on following page) 
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BurBank, W. T., draftsman, Fairbanks, Morse 
& Co., Three Rivers, Mich. 

CaMPBELL, MALCoLM GeorcGeE, president, Kel- 
sey Wheel Co. Ltd., Windsor, Ont., Canada. 

Carr, Ernest H., vice-president, manager, 
Canadian Plant, Motor Products Corp., Windsor, 
Ont., Canada. 

CARRIGAN, THOMAS, manager, Valvoline Oll 
Co., Sydney, Australia. 

Crarke, Herserr E., regional representative, 
Miller Tool & Mfg. Co., Detroit, Mich. 

CRANDALL, Bert H., service manager, Norton 
Roosa Buick Co., Tulsa, Okla. 

Drapeau, H. B., thermostat engineer, Dol 
Valve Co., Chicago, IIl. 

Droce, Witiiam B., Captain, Motor Trans 
port Officer, Headquarters Trenton CCC Dis- 
trict, Trenton, N. J. 

Davies, JoHN James, chief engineer, Ansett 
Airways Ltd., Hamilton, Victoria, Australia. 

Denton, CHarves M., field mechanic, Griffith 
Co., Arlington, Calif. 

DoNALDsON, CHARLES, vice-president, Briggs 
Clarifier Co., Washington, D. C 

Dowry, Georce H., managing director, Air- 
craft Components Ltd., Cheltenham, England. 

DucKHAM, ALEXANDER, 


governing director 
and chairman, A. Duckham & Co. Ltd. and 
Trinidad Central Oilfelds, Ltd., London E. C. 
4, England. 

FisHerR, Frep D., secretary and _ treasurer, 
Scientihc Brake Service Lab. Inc., Chicago, IIl 

Fox, Apert H., research engineer, The 
Standard Oil Co. (Ind.) Whiting, Ind. 

GLowInskI, ALBERT D., engineer, Societe des 
Moteurs Gnome-Rhone, Paris, France. 

Hickey, JoHN H., general service manager, 
Chrysler Corp. of Canada Ltd., Windsor, Ont., 
Can. 

Hietr, Murren G., regional supervising 
mechanic, U. S. Forest Service, Oakland, Calif. 

Hittron, Louis Massty, Flight Lieut., direc 
tor, Fairey Aviation Co., Hayes, Middlesex, 
England. 

Huspsarp, JoHN C., assistant transportation 
superintendent, Kraft-Phenix Cheese Corp., Chi- 
cago, Ill. 

Huptass, Maurice, consulting engineer, Roy- 
al Automobile Club, Pall Mall, London, Eng- 
land. 

Hurwitz, Micuaert, branch manager, Brock- 
way Motor Co. Inc., Washington, D. C. 

Jones, J. Byron, instructor of engineering, 
Casey Jones School of Aeronautics, Newark, 
N. J. 

Keim, Cuarces J., design engineer, Oil Well 
Supply Co., Dallas, Texas. 

Linpguist, FREDERICK J., junior engineer, 
Heywood-Wakefield Co., Gardner, Mass. 

MacFarctane, Daniet Orb, superintendent of 
production, Commonwealth Aircraft Corp., Mel 
bourne, Victoria, Australia. 

MansFILD, JoHN D., president, Chrysler Corp. 
of Canada Ltd., Windsor, Ont., Canada. 

Marcon, Frep, owner and operator, Marconi 
Service Garage, Victoria, British Columbia. 

McLean, Joun Roy, sales manager, Exide 
Batteries of Canada Ltd., Toronto, Ont., Canada. 

Moore, Frep L., staff engineer, Quality 
Jakers of America, New York City. 

MorGana, E. FRANK, test engineer, Wright 
Aeronautical Corp., Paterson, N. J. 

Narcis, Minoru, service manager, Middlesex 
Sales Inc., Medford, Mass. 

Oxser, Witty Orro, combustion engineer 
Gulf Oi! Corp., New York City. 

Pack, Harry S., Jr., director, Harry S. Pack, 
Jr., New York City. 

PANHANDLI 
Texas. 

PepLry, H. A., district operating manager, 
Socony-Vacuum Oil Co., Inc., Albany, N. Y. 

Prost, Lester S., tractor en 
Massey-Harris Co., Racine, Wis. 

Raw ines, Everett C., mechanical salesman, 
Standard Oil Co. of California, Spokane, Wash. 

Rem, Lenox S., sales manager and service, 
Svstem Brake Service Inc., Newark, N. J. 


REFINING Co., Wichita Falls, 


gineer, The 


] 
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Ross, Donatp W., transportation engineer, 
Geophysical Service Inc., Dallas, Texas. 

SCHEDELER, HermMaANn Henry, tool designer, 
Clark Equipment Co., Berrien Springs, Mich. 

SCHOETTLE, JOHN Louis, tune up mechanic, 
Equipment Division of State Road Dept. of 
Florida, Gainesville, Florida. 

SPAULDING, Davip CHuase, JR., research engi 
neer, Standard Oil Co. (Ohio), Cleveland, O. 

Spicacct, Arrinio R., assistant chief engineer, 
New Departure Division, General Motors Corp., 
Bristol, Conn. 


Swan-Fincu Oi; Corp., New York Cit 

TANGNER, Cart A., service manager, Down 
town Chevrolet Co., Tulsa, Okla. 

VANDERPLOEG, JACOB SMITH, sales manager, 
Anaconda American Brass Ltd., New Toronto, 


Ont., Canada. 
Weser, E. F., 
equipment, Chicago Burlington & Quincy Rail 
Road Co., Chicago, Ill. 
West, H. O., superintendent of engineering, 
United Air Lines Transport Corp., Chicago, Ill. 
Winstow, James C., draftsman, The Northrop 


superintendent of automotiv: 


Corp., Inglewood, Calif. 


Committee Name Changed 


The C.F.R. Aviation Gasolin Detonation 
Subcommittee has been renamed the C.F.R 
Aviation Fuels Committee. The scope of its 
work has been extended so that it now include 
volatility as well as detonation research. Arthu 
Nutt, vice-president in charge of engineerin 


Wright Aeronautical Corp., is chairman of the 
committee. 


About 


(Continued 


@ Merrill C. Horine spent his 1997 
school vacation working for A. C. Stewart, 
a pioneer builder of marine engines in Los 
Angeles, who also dabbled in racing cars 
and distributed the Dorris Car. That was 
his first contact with the automotive indus 
try. Continuing in this field he was with 
the old Stromberg Motor Devices Co. in 
1910 and two years later turned to writing 
as assistant technical editor of “Motor 
Age,” taking editorship of “Commercial 
Vehicle” in 1913. He was 2nd Lieutenant 
of Air Service during the War and had the 
distinction of being the first man assigned 
full time to motor transport in the Air 
Service. In 1918 Mr. Horine joived the en- 
gineering department of the builders o' 
Mack trucks, being later promoted to his 
present position of sales promotio” mar- 
ager. He became a member of the SAE iv 
1917, having held junior membership be- 
fore that time. He has been active in many 
phases of the Society ever since and was a 
vice-president in 1933. 


® John H. Hunt. president of the SAF 
in 1927, was a college professor before he 
came into the automobile industry by way 
of Dayton Engineering Laboratories Co. in 
1913. From that research engineering as- 
signment, he was transferred to General 
Votors Research Laboratories as a section 
head in 1920. He prepared for electrical 
engineering at University of Michigan and 
much of his early automotive work was in 
the electrical equipment research field. 
Since 1928 he has been engaged in engi- 
neering work in the General Motors Patent 
Section and has also been director of the 
G.M. New Devices Section since 1932. He 
has continued active in manv_ phases of 
SAE work and, among other things, is at 
present chairman of the Publication Com- 
mittee. 
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New Test Engine Will 
Soon Be in Production 


Production will soon start on the new 
operative universal single-cylinder engine ¢ 
signed to permit mounting of full-scale ait 
engine cylinders, to be used in testing an 
developing aircraft and Diesel fuels and lub 


cants, spark-plugs, gasoline and Diesel engi 


cylinders, piston rings and accessor according 
to the committee on design of the engine, { - 
tioning under the SAE General R \ ( 
miittec. 
\ model trom the first design of thi 
was exhibited at the Summer Meeting at W 
Sulphur Springs. Sink that time the « 
ha been revised thi tim Ch yurt 
ign was discussed at a mecting of the volunt 
up n d en in Yor J I Dra 
in ho 8) } I ired Inco ) 
chang ipproved at that meeting lt} W 
kesha Motor Co. wi build tl ngine 
the final drawings are approved 
To date 12 compan have indicated 
i » pu la tn n Oth d 
in obtain more det ( B. \ SA 
research mana: »9 West 39 S v \ 


Adverse Weather Lamps 


The interim publication of this new 


ehicle adverse weather lat 


fication tor motor 


adopted by the Socicty in May 1s now availab 


from SAE. headquarter The price is 25 <« 
per cop 
Authors 


from page 11) 


@ Ellis W. Templin’s experience in 
truck design and manufacture as well as in 
fleet operation, doubly qualifies him to 
comment on operating problems. As auto- 
motive engineer with the Los Angeles De- 
partment of Water & Power his job is 
somewhat similar to directing a_ proving 
ground. Vehicles in this fleet of 1256 cars 
and trucks run over all kinds of roads at 
altitudes varying from 200 ft. below sea 
level up to 8000 ft. and in temperatures 
ranging from 26 deg. below zero to 130 
above. Since 1914, he has been with the 
Selden Motor Vehicle Co., where he as- 
sisted in building the first Class B Military 
Truck delivered to the U. S. Army; with 
the Goodyear Tire & Rubber Co., where 
he did early development work on. six- 
wheel trucks: with the Six Wheel Co., as 
chief engineer; with the Chrysler Corp.. 
as supervisor of interplant transportation 
He has been an active member of the SAL 
sirce 1918, was a Council member in 1928- 
1929, and chairman of the Philadelphia 
Section in 1926, 


@® Grover C. W ilson and R. x; Rose 
last year completed the development of 
a Diesel indicating apparatus capable of 
great accuracy at high speeds and of pro- 
ducing a large number of records to com- 
pensate for variations in successive cycles 
of engine operation. After describing the 
details of this device at the 1936 SAI 
Summer Meeting, these two Wisconsin pro- 
fessors put it to work in making an ex- 
haustive study of the behavior of high- and 
low-cetane Diesel fuels. Their paper, in 
this issue, gives the results. Both men had 
practical experience with industrial. com- 


panies before taking up their present 


work, which Mr. Wilson began in 1920, and 
Vr. Rose tin 1922. 





























S. A. E. Papers in Digest 


| ERE are digests of papers presented at various meet- 
ings of the Society. 

Some of these papers will be printed in full in the 
S.A.E. JOURNAL. 

Mimeographed copies of all papers received will be 
available, until current supplies are exhausted, at a cost 
cents per and at 50 cents per 
copy to non-members, plus 2% sales tax on those deliv- 
New York City. Orders for mimeographed 
copies must be accompanied by remittance and should 
be addressed to Sessions Secretary, Society of Automo- 


29 West 39th St., New York. 


to members: 
y 


of 25 copy 


ered in 


tive Engineers. 


Tractor Meeting 
Peoria. Ll. Apr. 21-23. 


Crankcase Ventilation and Sludge —H 
Donaldson Co., Inc. 


1937 


W. Lowther. 


| Dae R su ngines were first built, sludge has been a prob Tl 

unination of sludge can be accomplished only by keeping the crank 

ft f tho lements which constitute it, nam dust, wat 

acid, dilution, carbon, and mineral particle 

Most engines today are protected adequately by an air cleaner against 
lust entering t notor through the carburetor. However, a study show 
that most eng ire not protected adequately against dust and moistur 
o tar as crankcases are concerned. It is the purpose of this paper to brin 
to the attention of t Society the work which has been done to apply th 
id princiy ot crankcase ventilation in a more effective wa 

Chis result iccomplished by taking advantage of the different 

ssure KIsting ¢ ither side of the throttle, or by taking advantage ot 
the air ra t t intake-air column when the intake valve close In thi 
way a flow t ur can be circulated from the clean-air side of 
the air cleaner through the closed crankcase. By this method the moistut 
is drawn ind the du t excluded 

By eliminating th ments which contaminate oil: dust, water, acid 
and dilutic “ destined to experience (1) better lubrication, (2) 
oil con ption ( frequent oil changes, (4) more trouble-tre 
peratiol mnger engine lit 


Effect of Addition Agents in Lubricating Oil on Piston 
and Ring Performance in Gasoline and Diesel Engines 
C. M. Larson, supervising engineer, Sinclair Refining 
Co. 


W'! lH the 1 ise in horsepower output 
vaso ind Diesel I 


per cubic inch disp! 


ngines are more susceptible to ring-sticking 


ind piste inder-liner wear. Formerly crankcase oil sti 


(how tl d oil looked when drained after 50 hr. or more operation 1 
in engine) was considered of prime importance. It was thought that tl 
tenden #f mineral oils to cause ring-sticking depended largely on th 
legree ot refinement of the lubricating oil, but this has not proved to | 
the case with Diesel engi or with high-output gasoline engines. 

Hig t treated oils have been shown to be deficient in lubrica 
il nd ring-sticking caused by excessive blowby has resulted. Su 
high-output line and Diesel engines will operate on straight miner 
1 t duced loa but reduced cylinder wear, freedom from ring 
sticking, an uds duction can be had only with proved additior 
wen Th ivl refined paraflinic-base oils plus oiliness addition agent 

th flecti r high-output 4 line engines, whereas tl 
ithenic-ba )1 rit ntirely diflerent addition agents are best suit 
I ey vil 
High-output gasoline and Dk ngine t irch ha own. that 
ubricant, to 1 rT ing and cylinder-liner wear and gi dom f1 
i tickin ould consist of a ible vehi us an addition a 
vhich h fi trength and adhesion, as well as resistan t 
) ) ne Kidati 


(pplication of Port Bypass Fuel-Injection Pumps 
H. C. Edwards, Timken Roller Bearing Co. 


HE a ication of the bypass fuel-injection pump to an ngine | 
voli a selection of a plunger size to deliver the proper 
it vith | in imshaft. Lh Cal whatt ma be ith I a constant 
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acement, 


quantit ol 


ocity or variable-velocity type. When tl ngin k 
tuel-delivery characteristic can be decided upon 
In order to fit the general delivery of the pump over the fu ing 
I engin operating peed to the maxi um amount t I ni 
ve used efliciently by the engine, use can be made of the pump deli 
Fi upplied per cycle can be made constant over the full rang 
eds, or it can be higher at low speeds than at high speeds or vic 
Uhe nshatt ha i great deal to do with the fixi ig or ft ( it 
njyectio If constant-velocity cam 1s used, t injection ra IS « 
ned tau A ind the deli val in be used to contro 
laracteristi ind pr F urge It a varia city camshaft 
denfinit type ol d liv t al\ must be u d to fix tl 1 ion ¢ it 
it tl d d t l 
| ise of the deliv va t mntrol deliver laract ) 
we of eeds oO » damy ! ur ire tl f ( ha 
icted The rvatior i i ) t ) ) hx 


yndition 


Resistance Welding in the Tractor Industry 


Vallett, Taylor-Winfield Corp. 


A! TER surveying resistance-welding operations in st vorking 1n 

f try as a Whole, this paper considers applications in the tractor indu 

vhere spotwelding, projection-welding, and flashwelding operation 
rtormed on the side rails that form the frame, the wheel tires, steerin 


levers, clutch levers 


ifts, starter crankshatts, brake front bolster shaft 
ont axle shafts, seat supports, seats, fenders, air-cleaner pipes and t 
utch shafts, brake-drum covers, and transmission covers. 

Special spotwelding machine uch as portable spotwelders, seri rt 
ders, indirect spotwelders, and multiple-acting hydraulical ictuat 
otweld are discussed. One machine is described that makes 215 spot 

Id S¢ 


and Performance of 
J. M. Davies, E. W. 
Jackson, and G. C. Riegel, Caterpillar Tractor Co. 


6 are ARILY, the fuel-injection equipment is considered as being 
relatively delicat of the Di Our ex] 


Cal part 1¢ re engine experienc 


Some Factors Affecting the Design 


Diesel Fuel-Injection Equipment 


hown, however, that under the proper operating conditions, the life of th 


tucl-injection equipment is as long, or longer, than other 


t the 


wearing part 
mechanism. 

It has been demonstrated clearly to us 
injection system is almost wholl 


major difficulty with th 
| |. For this reasor 
I 


le Tuc 
was pre pared to discuss and disclose our solution of the prob 


that the 


due to dirt in t 


this 


paper 


of dirty fuels from three principal viewpoints 


] 


1) Discussion of the materials, their he 


at-treatment, and selection, for 
acceptance in fuel-injection parts, expected to minimize the effects due t 
dirt 
(2) The design of the injection tem to promot sy replacement at 
ervice in the field. 
(3) The proper handling of fuel for the purpose of eliminating dirt 
and the precautions in the design of the engine to help prevent abrasiy 


injection system 


R. J. Kretz. 


service division, International Harvester Co. 


Servicing of Multicylinder Diesel Engines 








| l not the intention of this paper t ow in detail all of the prob 
in connection with th rvicing of modern multiple-cylinder auto 
tuve D ngin It is planned chiefly to show that it is possible, wit 
t design and well-organized service departments, to have th 
yMpression-ignition engines taken care of in the ordinary routine w 
lread xisting service departments. This plan applies to t 
departments of manufacturers, distributors, fleet owners, or dea 
\ number of instances of reason rs ic ind s¢ ViK 1 il 
ut t how that D l-engin vi n its last analysi [ 
idding another 1 to the line of work already being dor R 
nade to the ik upplying interchangeable servi unit 
nyechion-pump plun r-and-Dar 1 mb 
In an analysis of cost of service the stat it is Made that rst 
rvice on comp! ion-ignition engin are comparap 1 labo t ) 
nilar-size gasoline engines, and that costs for parts are in proportio 
the increase in original cost over the gasolu ngit tl \ 
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Metropolitan Section Papers 
April 6, 1936 


Notes on Applying Diesel Engines to Trucks — B. B. 
Bachman, The Autocar Co. 


 aprmcone ~900-paat results of a program of road tests on one gaseline and 
two Diesel trucks are reported in this paper. Objectives of the program 
described were to determine the design factors that would be affected by 
the use of a Diesel engine, and to learn how such an engine would behave 
from the standpoints of power, fuel consumption, lubrication, and life. 

Two Diesel units were employed —one with an old engine and one 
with a new one-—each mounted on a tractor hauling a semi-trailer at 
about 40,000 Ib. gross vehicle weight. These vehicles were compared with 
an equivalent gasoline unit. 

General conclusions drawn included the following: 

Diesel equipment will weigh more and cost more than gasoline equip- 
ment for a given service. Fuel consumption can be expected to be 50 per 
cent less than that of a gasoline engine. The total saving in fuel costs will 
depend upon many other factors which render it impossible to make an 
intelligent general statement. 

Emphasis is placed on the preliminary nature of the conclusions, and 
that no definite statements could be made on maintenance costs until con- 
siderably more service experience had been recorded. 


Elementary Theory of the Diesel Engine — C. C. Hink- 
ley, executive engineer, Buda Co. 


HE difference between the air-injection type developed by Dr. Diesel 

and the solid-injection type patented by Akroyd Stuart is pointed out 
in this paper, as is the difference in combustion characteristics or cycles of 
these two types of compression-ignition engine. The necessity for ignition 
delay in Diesel engines is explained, and why it must be allowed for. 

Lines of thought in Diesel combustion, as manifested in combustion- 
chamber design, are classified under three headings: open-chamber, 
quiescent type; open-chamber, turbulent type; and precombustion-cham- 
ber, quiescent type, with the manufacturers that are now producing each 
kind. Air-cell type of turbulent-controlled combustion and_ thx 
system also are discussed. 

The author ventures predictions as to future applications of Diesel 
engines in the automotive field. Figures are quoted to show how far 
behind other countries we are in the use of Diesel engines, with some ex- 
planation for our delinquency. 


Lanov a 


Diesel Engines in Transportation — Morris R. Lerner. 
£ I 


Vewark College of Engineering. 


HIS paper traces the history of th 
States and Europe. 

The subjects treated are the general characteristics of automotive Diesels 
and some of the major problems of their design and operation, including 
torque characteristics, exhaust gases, 
most efficient type of combustion-chambet 
the smoothness of operation. 


Diesel engine both in the United 


and vibration. The latest and 
also is discussed in relation to 


noise, 


A comprehensive comparison of operating costs between Diesel and 
gasoline automotive engines is made, including both the inherent econ 


omies of the engines and the engine performances in similar service. 


Aleohol Blends in Gasoline 
Institute of Technology. 


Helmut Schelp, Stevens 


HIS paper contributes to the solution of the problem of whether alcohol 
is a suitable means for increasing the antiknock quality of fuels. 

Four kinds of alcohol were used in tests by the C.F.R. motor method 
butyl alcohol, ethyl alcohol, methy! alcohol, and isopropyl alcohol, mixed 
in different percentages with standard reference fuel A-4, to show the 
efficacy of each alcohol blending agent. 

Mixing the alcohol with the gasoline in the carburetor instead of in the 
tank is suggested as a means for making alcohol blends of aviation gaso- 
lines suitable for aircraft use. Also it is pointed out that, by 
adjusting such a carburetor, 


vasolines for take-off and normal cruising 


means oi 


it would not be necessary to use two different 


Cleveland Section Paper 
April 13, 1936 
Application of Your College Training to Engineer- 
ing —- Ferdinand Jehle, director of laboratories, Hoff- 
man Specialties Co. 


N this paper an engineer is defined as a person who is well grounded in 

the fundamental sciences and their application to the design and oper- 
ation of machinery, structures, and processes. Engineering students are 
ounseled to become this “old-fashioned” type of engineer and to master 
the art of being managed before venturing into management. 

The importance of detail work, public speaking, and technical writing 


is stressed. Reading technical literature and joining the proper engineering 
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society are recommended as the best ways to progress along technical lines. 

To show the application of college courses to engineering, the remainder 
of the paper is devoted to a comprehensive discussion of tests on engines 
and their component parts as conducted at the research laboratories of a 
large truck manufacturer. 


New England Section Paper 
April 14, 1936 
Motor Vehicle Operation and Maintenance — Capt. 
J. M. Matson, in charge of operation at Army Base, 
C.C.C. Motor Repair Shop, Army Base, Boston, Mass. 


HIS paper is recommended for consideration as an informative state- 

ment of facts and exposition of the plan of maintenance now existing 
in this Corps Area. It explains the present policy and gives a prospectus 
of the future plans and provisions to be made for the maintenance of 
transportation. 

At no time during the past fifteen years has so much thought and 
intensive study been given to motorization in the Army, including the 
National Guard. Undoubtedly the Army as a whole is 
conscious than at any time since the World War. 

Motor transportation 


more motor 


as organized in our service is divided into three 


parts: operation, Maintenance, and inspection. 


No. California Section Paper 
April 14, 1936 
John 


firways 


Engineering Problems in Trans-Oceanic Flying 
C. Leslie, division engineer, Pan American 
System. 


te SSION in this paper centers around fundamental flight prob 
lems, of which that of getting the maximum number of ton-miles of 
pavload out of a gallon of gasoline is given primary consideration 

and altitude on 
horsepower output and specific fuel consumption are explained, and the 
necessity tor finding thos« 
ables gives the 


The effects ot such variables as speed, gross weight, 


the summation of all vari 
most favorable results so that the 


conditions where 
pilot is able to use thi 


information practically and casily under all conditions. The paper de 
cribes the operation of automatic mixture control and constant-speed pro- 
pellers and how they improve engine pertormance. Problems of air-coolin 


ind cabin and cockpit heating also are considered. 
backed by 


Statements are 
Hiehts 


facts and figures taken trom = trans-oceani 


Philadelphia Section Paper 
April 17, 1936 
Sheet Steel in Present Car Design—W. R. 
metallurgical engineer, Bethlehem Steel Co. 


Shimer. 


payne ASTING modern automobile steel sheets with thet ial f 
ishes, deep-drawing qualities, increased widths, and lighter gag 
with the 


requirements have 


sheets of 25 vears ago, this paper shows how th xactin 


reduced the margin of safety as to wheth not 


heet will make a satisfactory part. 


The care during all stages of manufacture that must b x d t 
meet these specifications is pointed out, and the necessary equipment an 
new processes are enumerated. The need for hitting the happy mediur 


temper and for using the sheets very soon after manufacture 1s stressed 


behalf of the steel makers for 
concludes the paper. 


advance 


more 


Northwest Section Paper 
April 24, 1936 


Buses for Mass Transportation 
worth Motor Truck Corp. 


HE public transportation system of a city must compet ymifort 
speed, and convenience with ‘ yi] t b 


a man own automobi Lik 


Murray Aitken, Ken- 


much more economical. 
In thi 
uch as 


paper the advantages of buses in the mass-transportation t 


low first cost, lightness, speed, and flexibility, are p 


The bus with the engine over in front of the flywheel is seen as giving 


way to buses with their powerplants in the rear or und vithin tl 

wheelbase, for reasons of better weight distribution, lower floor height 
better noise insulation, and improved riding qualities. One important 
advantage cited for the rear-engine location is the possibility of having an 
entrance door ahead of the front axle, permitting the driver to approacl 


1 


the curb so that the passengers may step directly into the bus from tl 


(Continued on page 36) 























Aeroplane Stability and the Automatic 
What Pilot 


By F. W. Meredith and P. A. Cooke. Pub 
e e lished in The Journal of The Royal Aeronautica 
Foreign Teechnieal gape: re 
Automatic pilots are gradually coming into 
general use all over the world, the authors point 
out, adding that their usefulness has now been 
Ww ry oe proved over a period of about ten vears in 
riters Are Boe im Great Britain and over a somewhat shortei 
period in other countries. 
While not attempting to go thoroughly into 
the mathematical theory of the stability of a 
mechanically controlled airplane, the authors 


AIRCRAFT struct and to test, and cylinders of this type have survey broadly the concepts with which the 
: been included in a program of tests at present mathematical theory deals and consider th 
Monocoque Construction being conducted by the British Air Ministry. merits and demerits of the diverse system 
By I. J. Gerard. Published in The Journal of | The methods and results are discussed in this which have been developed for meeting th 
The Royal Aeronautical Soc.ety, June, 1937, Paper: problem. 
p. $67. |A-1| 


The author points out that owing to. the 
limitations of available materials, a more prac- 
tical construction than the pure monocoque for 
all but comparatively small aircraft, is a hybrid 
construction comprising skin reinforced by in 
ternal stiffeners capable of taking compressive 
loads. This type of construction is sometimes 
called semi-monocoque construction, and_ for 
light spread-out structures it is 1m many cases 
more cticient than the pure monocoque con 
struction on a strength/weight basis, as the de- 
sign utilizes both the eficiency of the skin in 
taking tensile loads and the efficiency ot the 
stiffeners in taking compressive loads. The skin 
in turn may also be utilized to support the 
stiffeners in such a way as to enhance their 


/ 


capacity for carrying compressive loads. 
It appears, therefore, that the design of a 
light and efhcient semi-monocoque construction 


ine |] 


requires minimum practical thickness of skin, 
reinforced by internal stiffeners against collaps« 






by waving or buckling due to compressivc¢ 
and/or shear loads. The design of the suffener 
covers a wide held of types and is analogous a 
to the design of spars and struts. There alread ‘ — 
: ful lation of d mak t F 
exists a useful accumuUlation of data making .t fs 
’ i & 
possible to design efhicient tension joints in thin * f 
hect and also efhicient struts and spars; and é 
4 
data on which to estimate what compressive o: Sy —— 
shear loads a thin sheet panel of any given Ps — ; 
dimensions may be expected to carr It re F —— 
mains to choose the best combination ol sheet y - ae one 
and suflener for any given loading. ¢ no 
To illustrate a method of approach to this k rE ile 
OE —--—~ 
problem the author describes a simplihed ex are x 
ample in connection with the design of a fur 4 _———— 
lage. For present purposes it is assumed that om 7 ———— 
the fuselage is a tapered circular or elliptical —_ _— 
kann 
sectioned tube restrained at the front end by a nas 
} ane 
inertia or other loads and subject to vertical and enone = 
horizontal lateral offset loads due to aero er 
dynamic loading of the tail. The example 1 


simplihed sull further by representing to som« 
extent this fuselage by a circular sectioned cyl- 
inder and determining its strength: (a) in pure 
bending, (b) in pure torsion, and (c) in com- 

















A new and advanced feature of radiator 


bined bending and torsion. The data obtained construction eliminating the old chronic 
from the simplified example may then be util trouble of end tube breakage. Developed 
ized in estimating the strength of an actual! ‘ . 

nt especially for heavy duty service on trucks, 
tuselage. This simplified example of mono ? ’ 
oque construction is relatively cheap to con- buses, tractors, shovels, combines, cranes, 


draglines and power units of all kinds; and 

for any service where operating conditions 

The letters ; and numbers in are tough, and rugged construction and the 
brackets following the titles classify 


the autisles into: the icliawing divi: ability to take it are prime requisites. Write 


sions and subdivisions: Divisions— for full descriptive information. 

A, Aircraft; B, Body; C, Chassis 

Parts; D, Education; E, Engines: L. O. STRATTON Cc. H. BULL & CO. 
F, Highways; G, Material; H, Mis- 404 Spalding Bldg. 115—10th Street 

cellaneous; I, Motorboat; J, Motor- Portland, Oregon San Francisco, Calif. 





coach; K, Motor-Truck; L, Pas- 
senger Car; M, Tractor. Subdivi- sliane 


Someeceaeieamg YOUNG RADIATOR COMPANY 


duction; 6, Sales. 2 Coe, oon) ee eoren ean. 
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At High Altitude thermodynamic diagrams. The propeller is of the firing stroke. Tongues of flam 
i ] 
. , ai discussed, and the case for variable pitch made visible over some go deg. of crank angle 
By F. W. Lanchester. Published in The aa : ; lead i de onl € py 
> clear. The paper also discusses the subject of the top dead center, and the values of | 
Journal of the Royal Aeronautical Society, May, , ; 
oe 1J ‘ [A-a] surface cooling applied both to the engine and 
1937, p. 388, and June, 1937, p. 437. [A- 
37> P- 3 1 li ela edna to the inter-cooler. increased over the same range of crank-at 


The author demonstrates that under certain 
conditions variations in the Reynolds number: ENGINES 
as due to altitude are unimportant. The first 
part of the paper deals with the nature of the 
problem, the question of Reynolds Number, 
body resistance, altitude as affecting the velocity 


where P is the average pressure, V_ the 
behind the piston and T the absolute ten 
the engine 


Flame Travel in an Internal Combustion ture at a definite point in 

Engine This probably indicated that chemi 
By S. S. Watts and B. J. Llovd-Evans. Pub bination was not completed. 

The tests described in this paper 


] . ) yy x 1 ' - > 
of sound, etc. In Part II the engine, and mor lished in Engineering, June 25, 1937, Pp. 713 


c.. on a four-stroke gas engine of 4/4 1n. bor 
broadly the power plant, 1s considered in its 6 in: stroke, at 206 r.p.m. and $8 ¢.p.m. 
relation to altitude. The discussion hinges Reference is made to recent reports on this encine was pafticular! table for th 
, : L pe ( ‘ litat ) ! 
mainly on the question of supercharge. The subject and to a paper read in 1934 by the Bade ie leds tee Bees atbeicl 
“aie. : : ni i opel I K l1rougn Nn 
difheulties connected with supercharge as affect present authors in which they discussed the ' , é were <i , 
. - clectrical connecuion oO ) piston cou 
ing temperature, having been made clear, the temperatures in a gasoline engine and pointed srried: also the chaz na noi 
j cal ; als charg il oa win 
subject of inter-cooling between compressor and out that they had found evidence of the con ie ellie vied ated teen wenelast 
engine i | no , f pens a conmiarainio 4ractiol : 2 
engine is dealt with at length with the aid of tinuation of flame during a considerable fraction gicributed than is the ca ; eek! 


iquid fuel. 
It is the hop 


irrang to cari out simila t t 1a gaso 

ngine to ascertain whether th Maximum flam 
ed is again obtained witl xtul t 
cent rich. It is point l it the t 

measure the time at wh fla ich 


given point in the cylinder it t do 
necessarily mean that combust 
behind the flame front 


The Art of Dynamometry 


By N. S. Muir. Published in Ay t Engi 
neering May, 1937, p. 126, and June, 
} 149 | 


This paper, dealing 
measurement of engine pow n fligh 
—glge . : vided into tht part Historica \ 
a OO, Op Oa tion of engine pows with height, and des« 
j ii} Von Ke QI Ds Oat tion ol 1 new transmissi nam t 
PARREARARERED a developed primari — ce 


— 


engine power in flight 





! This dynamomet itcom« 
decision reached by the Brits \ir Minist 
* + ra 1930 that work should proceed aiming at 
volution of a satisfactory transmission « 


When you have a flexible tubing problem, you naturally want to — mometer for the measurement of engin 


° e ° e ° , lig d the wind tunn ta alae 
receive the best possible advice. The Titeflex Co. is the largest =D, /'82' and the wind tunnel, Ata conker 


Manufacturer of pressure types of flexible tubing in this Country. = March roth, 1930, to consider certain 


° » a chosen for the research was the construction 
For twenty-one years Titeflex has specialized in pressure tubing prob- —*. “riuemeter in which the angular deflect 
lems. Due to this experience and with a competent engineering staff, — between an engine and a voul 
we can give you our recommendations on any flexible hose require- weil, BY clcctnical means using variable & 
ment you may have if you will give us your complete specifications. meter was put in hand after the conference and 


was completed about the nd of October, 19 


es ¥ e Che apparatus was ready for a preliminary stati 
Titeflex is extensively used in Industry, for a flexible gasoline, oil, sem age <0 akg ea agp ben 
grease, air, steam, gas or refrigerant line while carrying the liquid —tedesizn, which is described in detail in 
or gas under pressure. Titeflex is listed as standard by the National = *""“'« ‘sether_ with the result 
Board of Fire Underwriters’, and is approved by the American Gas Fuel Pumps for Aeroplanes 
Association Testing Laboratories. Bye lp abide ange leben my beable ot 

e s @ 1937, p. 12 I 
Titeflex is all-metal and due to its deep convoluted wall construction — 10° Suthor comers the “conditions unde: 
it readily absorbs vibration and movement, without excessive fatigue | iscusses the various typical pumps which bh: 
to the metal. Titeflex all-metal tubing is used extensively as an = (0 (cycloped’ specially for use in. arplane 
exhaust hose and we specialize in all types of electric wire shielding — pump works, Mr. Clothier considers briefly th 
for aeroplanes and land vehicles. Send us your requirements today jlo"), imposed) the fuel system pons 


and get our Engineering recommendations. has to cope is the sum of the heads du 


yravity, acceleration, pipe friction, and the 


DO NOT ACCEPT SUBSTITUTES meres De See. cies 


dealt with in some detai 


SEND FOR CATALOG 109 Under general requirements of the pumy 


uuthor discusses delivery pressure to the cat 
buretor, position of the pump, sour tf powe:l 

TITEFLEX METAL HOSE CO. See a fe rane, car oe 
ure control and other detail requirements 


496 Frelinghuysen Ave. In the discussion of pump type three classi 


fications are given: centrifugal, displacement 


N k N J with valves, and displacement of the interference 
ewark, N. J. = gro ae de hagpane 


pe which are usual] alveles: The ear 
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designs are reviewed briefly under those head 
ings. Typical modern fuel pumps which are 
said to be all of the displacement type, are 
classified as diaphragm pumps, piston pumps, 
vane pumps, and gear pumps. Among the 
pumps described are Amal, Armstrong Siddeley, 
DeHavilland, Pobjoy Tecalemit, Korect Depth 
Gauge Co. pumps, Hobson, A.M., Bristol, 
Evans, Romec, Napier Gear, and Rolls-Rovee 


The Diesel Engine 


The Automobile Engineer, June, 1937. Spe- 
cial Diesel Issue | E-3 


The editorial comment introducing the annual 
Diese] issue points out that while there have 
been no epoch-making developments during the 
year the normal evolutionary process has con 
tinued without any particular setback. Tech- 
nical advance in design and manufacturing 
detail continue but the chief problem before th« 
industry is still that of high first cost with 
operating economy, largely on account of the 
fuel tax, still a factor. A trend away from the 
turbulence chamber and air-cell types in favor 
of direct injection is noted, not only because of 
fuel economy but also the startability. <A slight 
fall in the registration of commercial vehicles 
but an increase in the larger passenger-carrying 
vehicles is indicated 


Cylinder Bore Wear 


By Alex Taub. Published in The Automobile 
Engineer, April, 1937, Pp. 134. E-4 

Mr. Taub, impressed with the prevalence in 
Europe of excessive bore wear, a problem which 
no longer exists in the United States, discusse 
the subject in this paper presented to the Engi- 
neering Society of City and Guilds College, 
South Kensington 

The author contends that bore wear 1s a 
resultant of incomplete design to meet various 
onditions of operation. 

The normal approach is through four main 
channels, sufhicient oil, adequate blow-by and 
oul control at the piston rings, crankcase venti 
lanon sufhcient to create a depression of onc 
half inch of water and thermostatic control fo 
the quickest warm up 

He points out that for each of these ele: 
there 1s much detail to be considered. 

The paper compares European and Americar 
results, discusses contamination, bore lubrica 
non, piston rings, and erosion 


cnt 


MATERIAL 


Copper and its Alloys in Automobile De- 
sign 

By D. P. C. Neave. Published in the Journal 
»f the Institution of Automobile Engineers 
June-July, 1937, p. 11 [G-3 

Parts I and II, Uses of Copper and Brass in 
Wrought Forms and Bronzes Used for Bearings, 
Etc., the author points out, are intended to be 
a brief commentary on present average practice 
with regard to copper and its alloys in auto 
mobile design, and an effort has been made 
to arrange the information 1n narrative order, 
while including references to specifications. 

The latter half of the paper is a_ progress 
report on certain comparatively new uses of 
opper, some of which are still in the develop- 
ment stage. This part includes: Copper Alloy 
Cylinder Heads; and Copper Alloy Cast Irons, 
Malleable Irons, Cast and Wrought Steel: 


La Fabrication de Combustibles Liquides 
par Traitement des Combustibles Solides 
par des Solvants 


By Charles Berthelot. Published in Le Génie 
Ciil, March 20, 1937, p. 266. G-s 


The Pott and Broche process for use in connec 
tion with the production of liquid from solid 
fuels, developed in Germany by the Stinnes 
gioup, will find its first practical application this 
year in a plant to be opened in that country. 

The process consists essentially of submitting 


FOREIGN TECHNICAL NOTES 


coal to the action of solvents, which results u 
the formation of two sets of substances, on 
having molecular weights of less than 2,500, or 
one-fourth that of coal, and of one consisting of 
those constituents of coal which are not readily 
hydrogenated. The process is carried out in 
stages of successively higher pressure and tem- 
perature. While exact knowledge concerning 
the characteristics of the product of the process 
is not available, it is thought that the extract, 
which is solid and black, resembling tar, will be 
suitable, after solution in coal oil, for Diesel 
engines, with the exception of the high-speed 
type. However, the object of the process is not 
so much the production of a substance imme 
diately usable, as the production of an oil much 
more easily hydrogenated than coal itself. It is 
thought that hydrogenation in both the liquid 
and vapor phases will be necessar 
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The operanon of the new plant will be 
watched with much interest, as it will demon 
strate the practical significance of the new process 


PASSENGER CAR 
Racing Motor Car Design 


By R. A. Railton. Published in The Auto 
mobile Engineer, May, 1937, Pp. 171 | L-1 } 
The author while disclaiming the title of 
Expert on racing car design” makes it clear 
that, so far as modern racing cars are concerned, 
he can claim to be an expert observer only, 
but of world record cars he can speak with 
more confidence, having been engaged in their 
design and manufacture for the past six years 
The paper is confined to an account of some 
of the special problems involved in making a 
motor car travel fast and to the methods adopted 
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Goetz U.S. Patent RE18080. 





@ In thousands of cars, Spier Passenger Car Needle 
Bearing Universal Joints have had years of thor- 


oughly successful operation. 


Results are what count; and these joints have met, 


to the last degree, the exacting requirements for 


smooth running, quietness, long life and perfect 
balance through the maximum speeds of modern 


motor cars. 
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to meet those problems. Springing, independent 
suspension, chassis, tires, weight distribution, 
steering, brakes front wheel drive, transmission, 
engine, supercharging, and fuels are the sub- 
divisions under which the subject is discussed. 


Der Kurvenlegerwagen 
By Joachim Kolbe. Published in Automodil 
technische Zeitschrift, March 25, 1937, p. 146, 
[L-1] 
The -object of the author's three years research 
was to develop a passengar-car in which, in 
negotiating curves, the entire body would be 
inclined toward the inside of the curve, so that 
passengers would not feel the effects of centrif- 


ugal force as in the conventional construction. 


The author presents tables showing the degree 
of inclination needed for various curve radii and 
car speeds, the amount of time needed to nego- 
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tiate a curve at various body inclinations and 
car speeds, and the relation between curve radii 
and permissible car speed. He describes a few 
trial designs in which the body was flexibly 
suspended over its center of gravity, and details 
the reasons for their rejection. In the final de- 
sign, the body is supported over the axles by 
four brackets, one at each corner of the body. 
These brackets are so jointed at the axles as to 
permit the body to be inclined in traversing 
curves, and to remain vertical when the axles 
are inclined in traveling over uneven terrain. In 
these displacements, the center of gravity of the 
body is lowered. Springs are provided to bring 
the body back to its original position, after the 
need for the displacement has passed. 

The author claims for his design greater rid- 
ing comfort, greater security against tipping 
and skidding, quieter construction, less wear 


Pe 
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As with all fine things, there can be no greater trib- 


ute to the real character of Hoover Ball and Tapered 


Roller Bearings than 


ing buyers. Built too 


a roster of their discriminat- 


well to be cheap enough for 


ordinary use, Hoover Bearings are definitely a 


mark of distinction for the machines they serve. 


HOOVER 


Ball and Bearing ess any 
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and tear on both passengers and material, and 
higher permissible Production 
are estimated as about equal to the conventional 
construction, saving will be possible in 
the less-stressed body and frame to make up fo: 
the extra parts required. 


The Berlin Automobile Show 
Published in The Automobile Engineer, 


1937, Pp. 


speeds. costs 


since 


April, 
115 and May, 1937, p. 155. L-2 
Part I gives a survey of the trend in private 
car design; part Il, a review of the commercia 
vehicle section. 

Part I of this article states that in the opening 
ceremony of the 1937 German International 
Automobile Exhibition, heid trom  Februa: 
20th to March 7th in Berlin, speeches by Her: 
Hitler and Dr. Goebbels, emphasized th« 
for a low-priced car for the people. 

The comments indicate that a very high 
standard of design appeared to be maintained 
throughout the Exhibition, which was confined 
very largely to the products of Central Europe. 
But apart from minor detail, very little novelt 
was to be observed, particularly in the section 
devoted to private while the number of 
entirely new chassis exhibited could be counted 
on the fingers of one hand. 
attributed not to a lack of initiative on the part 
ot German designers but rather a sound produ 
uon contunuous 
production and stabilization of the rather strik 
ing novel designs and pioneer layouts 
two ago. Recent road construction has 
influenced design, the article points out. The 
outstanding models are described. 


need 


Cars, 


However, this was 


policy, 1e€., concentration on 
shown 
years 


L’Industrie Automobile Francaise. ‘Con- 


seil National Economique” 


Published in Journal de la Socsété des Inge 
nieurs de l’ Automobile, February, 1937, p. 79. 
[L-3| 

French automobiles, as compared with thos« 
ot other countries, particularly the United States, 
do not show to advantage in several particulars. 
Because of small quantity and diversified pro- 
duction, neither the raw material or the produc- 
tion machines are so good, and the taxation 
which has penalized power has led to 
a type of vehicle not suitable for the widest cur- 
rent market. The French product is 
characterized by an extremely high-speed en- 
gine and an exaggerated lightness of chassis, 
hence lacking in both durability and flexibility. 
France should look for her automotive market 
to her rural districts and her colonies, and should 
provide for this market a simple, robust, easily 
maintained car, adaptable to difficult terrain and 
with an important power reserve. 

This trank analysis of faults and proposal tor 
amendment are part of a report on the French 
automobile industry, presented at the National 
Economic Conference. The latter 
the following recommendations: 


policy 


present 


body made 

1. All French and foreign manufacturers es 
tablished in France should found a central labora 
tory for automotive and fuel research, sharing 
in the expense and in the results obtained. 

2. The French automotive industry should or 
ganize with the object of reducing the numbe: 
of models, standardizing raw materials, pooling 
purchases and reserving to certain specializing 
companies the manufacture of parts for which 
they are specifically equipped. 

3. Quantity production should be devoted to 
i simple, robust, cheap vehicle. 

4. A central statistical bureau should be es 
tablished, which should charge itself with the 
study of foreign markets for French products. 

5. The sale of cars should be 
by official valuation of used cars. 

6. The use of cars by the 
should be encouraged by the 
garages of moderate rental. 

The report presented covered production, sales, 
operation, unfavorable conditions in the indus 
try, and unfavorable phases of public 
particularly road construction, traffic 
safety regulation and taxation 


new assisted 


Classes 


laboring 
construction of 


policy, 


control, 














HARRISON. 


Inspection plays an important role in the manufacture of Harrison radi- 
ators. Raw materials must conform to rigid specifications. Jigs, fixtures 
and dies must check accurately with drawing limits. Each component part 
must measure up to the Harrison standard—and, finally, every radiator 
must pass an over-all inspection before it is approved for shipment. 


Trained men, long experienced in Harrison service, are constantly on the 
alert to maintain the high standards that safeguard Harrison quality. 


HARRISON RADIATOR DIVISION, General Motors Corp., Lockport, N.Y. 
RADIATORS - THERMOSTATS - CAR HEATERS - HEAT EXCHANGERS 
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BUNDY 
TUBING 


Contributes 
Safety 


Wherever great strength and resistance 
Tome alolachilolimmela-Meliil ololacelil mola ola Pam silileh 7 
Tubing finds a place. Its stamina and 
dependability have been proven in 
many bursting and vibration tests and 
Timeltitlol MULT Mii Mm (oleleh Milo} (o] melol a Ma-\ileE 
erators, and other mechanisms. e Bundy 
Tubing is available in a wide range 
of sizes either in lengths or completely 
fabricated. Quotations will be gladly 
furnished from your blueprint or samples. 
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curb. With the rear-engine bus it is claimed that maintenance and inspec 
tion are simplified because of the improved accessibility of the powerplant 


} 
and accessoric 


No. California Section Paper 
May 12, 1936 


Midget Racing-—Joe Banzi, president and business 
manager, Northern California Midget Association. 


HE growth of midget racing is reviewed in this paper from the first 

midget race in June, 1932, at Sacramento, Calif., to the formation of 
the Northern California Midget Association early in 1936. In this yeas 
midget racing became a national and international sport with meets held 
in Seattle, New York, Florida, Los Angeles, Chicago, and other cities. 

Specifications drawn up by the Northern California Racing Association 
for midget racing cars with four-cycle and two-cycle motors are presented, 
along with a general discussion of the development of midget-car con- 
struction and of the wide variety of powerplants in use today ranging from 
the ordinary motorcycle engine to the Offenhauser, some with aluminun 


blocks and ary steel sleeves 


Philadelphia Section Paper 
May 13, 1936 


Reclamation of Automotive Parts — A. B. Gordon, The 
Linde Air Products Co. 


—— welding methods for reclaiming automotive parts using the ox 
acetylene process are discussed in this paper 

(1) Bronze-welding — using bronz« welding rod for joining parts ol 
higher melting point than the bronze rod. 

(2) Bronze-surfacing — essentially the building up of bronze weld metal 
on parts by bronze-welding. 

(3) Fusion-welding — welding parts with rod of composition similar to 
the base metal, involving also melting of the base metal. 

(4) Hard-facing - the welding of special alloys to the surfaces or edg« 
ot parts requiring special protection against wear. 

The choice of the correct method to reclaim various worn or broken 
parts is explained, and specific examples are cited of the savings in money 
ind time that have been effected by these methods 


So. California Section Paper 
May 21, 1936 


The Development of Superchargers and High-Com- 
pression Engines — Floyd F. Kishline, chief engineer. 
Graham-Paige Motors Corp. 


ELIEF in the desirability of increased compression ratios with highe: 

octane-number fuels based on the opportunities thus afforded fo: 
engine development, in many respects other than maximum power per 
cubic inch of piston displacement although some increase in maximum 
power usually is attendant, is backed by a review of the increasing efh 
ciency and fuel economies of racing automobiles using elevated compre 
sion ratios and higher antiknock fuels. 

The author attempts to dispel the false impression of supercharging 
given by its prefix “super’’ as an overdose of mixture rammed into the 
cylinders regardless of consequences other than more power —and sug 
gests the term “positive induction” as more appropriate. 

Performance data, characteristics, and construction details of moder 
ate- or low-pressure supercharged or “‘positive-induction’’ engines cor 
prise the body of the paper 


Northwest Section Papers 
Sept. 11, 1936 

Application of Small Diesel Engines in the Navy 
Lieut. S. R. Bedford, engineering officer, U.S.S. Cush- 
ing. 

HIS paper describes the Navy's efforts to solve the problems of fire 

hazard, economy, and reliability in the operation of small motorboats 
through the adoption of Diesel engines. It outlines the program for try- 
ing out 158 of these engines of 25 hp., 60 hp., and 105 hp., and of four- 
and six-cylinder, four-cycle, high-speed, geared types. If successful, the 
author states that these engines will replace gasoline engines in about 180: 
Navy boats. 

Restrictions placed on these engines are pointed out, such as fire haz 


(Continued on page 38) 
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That’s what happens when fuel boils in the bowl of a 


downdraft carburcter over a hot motor on a hot day. 
That’s why some cars are hard to start in hot weather. 


That’s why the Carter anti-percolator which prevents 


this condition is so important to you. 


CARTER CARBURETOR CORPORATION 
2820-56 N. Spring Ave. St. Louis, Mo. 


CARTER 


PRODUCTS OF PRECISION 


Division of American Car and Foundry Company 
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Flexible Shafts are known to de- 
signing engineers in the automo- 
tive industry. Their long stand- 
ing use on speedometers and 
auto radios assures this. 


But important developments 
have greatly widened the scope 
of flexible shafts and many new 
applications have resulted. 


















Automotive Applications 
S. S. WHITE FLEXIBLE SHAFT 


Auto Radios . . . Truck Recorders... 
Crank Case Drain ... Search Light 
Control .. . Gear Shift Control .. . 
Windshield Wiper . .. Automatic 
Carbureter Control . . . Combined 
Choke and Needle Valve Control .. . 
Retractable Head Lights. . . Taxi- 
meters ... Speedometers... Trip 
Mileage and Clock Setting Devices 
... Oil Filters . . . Truck-Rail Freight 
Handling Device. 





Because the flexible shaft is such 
a simple, effective means for 
transmitting power or control 
movement between two points, 
regardless of their relative posi- 
tions, it deserves consideration 
every time a power drive or re- 
mote control problem comes up. 


So check your knowledge of 
flexible shafts . . . and any time 
you want information or assis- 
tance in working out a problem, 
call on us. No obligation. Just 
\ send details. 


The S. §. WHITE Dental Mfg. Co. 
INDUSTRIAL DIVISION 
10 East 40th St., Room 2310T 
NEW YORK, N. Y. 
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ards, salt-water cooling, constant exposure to all kinds of weather, inte: 
mittent service, and cold-starting. Design, construction, and operating 
details are reviewed to show how well they meet requirements. 

V. H. Soucek, naval 


Naval Aircraft Engines — Lieut. 


_ aviator, U.S.S. Ranger. 


HE bulk of Naval aircraft engines are of the nine-cylinder and four 
teen-cylinder radial air-cooled type. Training planes use nine-cylinder 
engines of 300 hp., normally aspirated. For medium-size planes, such as 
small fighters or observation scouts, nine-cylinder engines are employed 
that develop 450 hp. normally aspirated, or 600 hp. when supercharged. 
Two types are used for heavy seaplanes, large fighters, or utility planes 


| either nine-cylinder, single-row engines of 1820 cu. in. displacement and 


varying power depending on the compression ratio and the degree of 
supercharge with an average of 800 hp., or two-row, fourteen-cylinde: 


engines with a displacement of 1830 cu. in. and an average of 800 hp. 


The remainder of this paper discusses trends in Naval aircraft engines, 
maintenance and inspection procedure, fuels, and lubricants, frequently 


| comparing the airplane engine with that of the automobile. 


No. California Section Paper 
Sept. 15, 1936 


| The American Picture — Diesel Fuel Research —C. CG. 


A. Rosen, Cater pillar Tractor Co. 


RIMARILY intended as a discussion and amplification of the paper 
of Messrs. Boerlage and Broeze presented at a meeting of the American 


| Chemical Society, April, 1936, this paper is limited to a discussion of 


the fuel research conducted at the San Leandro laboratory of the Cater 
pillar Tractor Co. and, therefore, to the precombustion-chamber type of 
Diesel engine burning California-base fuels. 

After explaining the principle of operation and construction of the 
precombustion type of Diesel engine, the paper describes investigations 
of ignition quality, fuel-spray characteristics, and injection phenomena by 
means of a single-cylinder test unit fitted with a quartz observation win- 
dow, stroboscope, timing disc and phase-changing device. 

Spray patterns are discussed for different fuels. Flame duration is 
measured within the main combustion-chamber for two types of spray 
valves, and flame duration and fuel consumption are compared at two 
jacket-water temperatures. Other factors studied are the influence of 
jacket-water temperature on the envelope surrounding the combustion- 
chamber, and the influence of fuel viscosity, ignition quality, and volatil- 
ity on flame duration and fuel consumption, as well as the influence of 
boiling range or fuel volatility on performance as related to speed. 

A discussion of the products of incomplete combustion as influenced 
by compounded lubricants and ring-belt temperatures concludes the paper 


~ * . 
Chicago Section Paper 
Oct. 6, 1936 
Operating the Modern Vehicle with Air Brakes and 
Air Control —S. Johnson, Jr., chief engineer, Bendix- 
Westinghouse Automatic Air Brake Co. 
FTER emphasizing the importance of effective brake control as avail 
able in air brakes, this paper reviews developments of the last few 
years in the automotive air-brake system directed toward improved opera 
tion and reduced maintenance. 

Compressors, relay valves, relay-emergency valves, automatic emergency 
equipment, slack adjusters, and brake rigging are among the parts dis 
cussed. 

Success of the flat-rate system of maintenance repair established two 


years ago is attributed to the fact that it makes a quick and economical 
interchange of units when repairs are necessary. 


No. California Section Papers 
Oct. 13, 1936 
Physiological Conditions in Driving Safely — Dr. Eric 
Ogden, assistant professor of physiology, University of 


| California. 


| [* this paper safety is studied from the standpoint of the driver, and th« 


claim is made that, from his angle, most accidents are due directly 


| either to error or to delay in judgment. 


(Continued on page 40) 




















August, 1937 S.A.E. JOURNAL 





There are many reasons why the 
Zero-Lash Valve Lifter is replacing 
the old-fashioned tappet in preci- 
sion-built motors. * Zero-Lash Hy- 





draulic Valve Lifters are at present in 
use by Cadillac, Doman and Marks, 
La Salle, Lincoln, Lycoming, Pierce 
Arrow.:¢ This latest Wilcox Rich engi- 
neered product gives greater motor 
efficiency, speed, and fuel economy; 
quieter operation and longer valve 
life. * Let us explain to you the “how 
and why” of Zero-Lash operation. 


Write our Engineering Division. 


Wal Kelep 41:41 el: 


Division of EATON MANUFACTURING COMPANY 
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At Proving Grounds 


In key automotive forums engi- 
neers are talking about the im- 
proved “Thiokol’’* synthetic rub- 
ber. They're doing and proving 
things with “Thiokol” of interest 
to every automotive engineer. 
Are you up to date on synthe- 
tic rubber? 
Let our engineers tell you 
about recent developments. And 
furnish you with complete infor- 
mation on “Thiokol’’—the oil- 
proof rubber with sun, heat, and 
chemical resistance. 
Write today to Thiokol Cor- 
poration, Yardville, N. J. 
*Reg. Trademark U. S. Pat. Off 


“THIOKOL”’ 
OL-PROOF SYNTHETIC RUBBER 
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The influence of well-formed driving habits on safe driving is discussed 
as is the reflex mechanism by which we learn habits. 

Conditions that impair the working of the brain, delay judgment, 
introduce classified into four groups. The first compris 
fatigue, hunger, vibration, and wrong eating. The second is the circula 
tion in the blood of chemical poisons such as carbon monoxide and alc 
hol. In the third are such physical disabilities as may impair the ay 
preciation of a new situation or the execution of a reaction appropriat 
to it. And finally there is mental inadequacy which may be simply 
poor intellect or the results of a mental disease. 

The remainder of the paper 1s devoted to a discussion of these 


errors are 


ond 


tions and how they may be avoided or mitigated. 


Can We Build Automobiles to Keep Drivers Out of 
Trouble? — Victor W. Killick, chief, Bureau of Statis- 
tics, Department of Motor Vehicles, Sacramento, Calif. 


(ULADaNG that not more than 5 per cent of the country’s population 
~ ever will become expert drivers, this paper turns, for the solution 
of the safety problem, to a “self-protecting” car — one that will limit mors 
effectively the number of possible mistakes that the driver can make. 

Design changes recommended for such a ‘‘fool-proof’ car, includ 
“tear-drop” design with the motor in the back as giving better vision, more 
space, and a tendency to bound away when it strikes something. The 
importance of the position of the center of gravity on braking, stability, 
and steering is stressed. Speed control and governing top speeds are dis 
cussed fully. 

In conclusion the author predicts radical changes in automobile design 


in the next five years that will result in such a “fool-proof”’ car. 


Washington Section Paper 
Oct. 13, 1936 
Designing and Building for the Commercial Aircraft 
Market — Col. John H. Jouett, president, Fairchild Air- 
craft Corp. 


N this paper a non-technical and brief presentation 1s made of th« 

woes and trials with which the manufacturer of private airplanes } 
faced. 

Recalling the emphasis placed on the military phase in the early ce 
velopment of aviation, the more difhcult problems of the private airplan 
manufacturer are pointed out. For example, requirements for militar 
planes are dictated by a relatively few tacticians as compared with thi 
thousands of private buyers with divergent and needs that hay 
to be crystallized. Also, aircraft manufacturers for the private-own 
market have to gamble more than those making military planes who ar 
assured of adequate recompense from the Government. Eleven impor 
commercial manufacturer are listed 


ideas 


tant considerations of the 


Pittsburgh Section Paper 
Oct. 20, 1936 


Development of Air Transport —R. F. Crawford, vice 
president, Pennsylvania Airlines and Transpert Co. 


BRIEF but graphic portrayal of the last decade in air transport is 
presented in this paper. 

The author contrasts his company’s go-hp. plane carrying 3 |b. of mail 
and flying without regular weather reports in 1927 with today’s aircraft, 
expert weather service, modern instruments, and radio beams. Thes 
facilities are discussed, along with inspection and scheduling procedurc 

Problems not overcome are stated as fog, on the wings, and wate: 
in the their present and proposed solutions are outlined. 


1c¢ 


gasoline; 


Regional T & M Meeting 
Newark, N. J. 
Nov. 5, 1936 
Some Recent Observations on American and European 
High-Speed Diesels— A. J. Blackwood, Standard Oil 
Development Co. 


HIS paper indicates that almost equal strides are being made in Diesel- 
engine development in this country as compared with Europe even 
though conditions in Europe generally are more favorable to Diesels, 
primarily because of higher fuel costs. 
(Continued on page 42) 
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WITH CHROMIUM-VANADIUM SPRINGS ON 


NEW YORK CITY'S INDEPENDENT SUBWAY SYSTEM 




















During 1936, New York’s city-owned and operated 
subway established some remarkable records. For ex- 
ample, 262,000,000 passengers were handled with an 
“on time” record of 99.78% in the 1300 cars which 
were furnished by American Car & Foundry Company, 
The Pullman-Standard Manufacturing Company, and 
Pressed Steel Car Company, Inc. 

The Chromium-Vanadium springs produced by Pitts- 
burgh Spring and Steel Co. which are used exclusively 
on these cars made a record for themselves, not 


during 1936 alone, but since 1931 when they were first 








applied. During this five-year period there has not 
been a single failure of Chromium-Vanadium springs. 

In passenger cars, buses, and trucks. . . . in heavy 
mobile equipment of every type ... Chromium-Vanadium 
Steel Springs with their higher physical properties . . . 
not only insure longer service life but also provide 
greater riding comfort. 

Metallurgists of the Vanadium Corporation of America 
will be glad to help you with your spring problems. 


No obligation, of course. 


VANADIUM CORPORATION OF AMERICA 
420 LEXINGTON AVENUE, NEW YORK, N. Y. 


Plants at Bridgeville, Pa., and Niagara Falls, N. Y. 
Research and Development Laboratories, Bridgeville, Pa. 





FERRO ALLOYS 
of vanadium, silicon, chromium, 
and titanium, produced by the 
Vanadium Corporation of America, 
are used by steel makers in thi 
production of high-quality steels. 


FOR STRENGTH - TOUGHNESS - DURABILITY 








42 S.A.E. JOURNAL 


MILPACO 





Bearing protection can be 
costly or it can be economical. It 
depends upon the kind of oil seal 
selected. Delays for replace- 
ments are expensive; many times 
the cost of good seals. Absolute 
bearing protection, sealing the 
lubricant in and excluding extra- 
neous matter, is accomplished by 
using Milpaco Oil Seals. 


Nothing that exact knowledge, 
trained engineers, research and 
experiment, chemical and physical 
processing can contribute, has 
been omitted or overlooked in the 
manufacture of Milpaco Oil Seals. 
Such a product commands your 
interest. 






























Write today for further informa- 
tion and Bulletin No. 302. 


MICHIGAN LEATHER PACKING Co. 
6307 Lafayette Ave. E.. Detroit 


S-208 


Type “JW” Oil Seal IMlustrated—See Bulletin for Other Types 


Oil SEALS 








LITHORIZING 





A new and thor- 
oughly reliable and 
thoroughly proven 
process for making 
paint adhere per- 
manently to 


ec It has been adopted and is 
being specified by many 
of the largest industrial 

and automotive plants. 


Samples will be sent for 
experimental purposes if 
requests are made on the 
stationery of reliable firms. 


Detroit Office: 6339 Palmer Ave. E. Canada: Walkerville, Ont. 


American Chemical Paint Co. 


AMBLER. PA. 
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In July, 1936, Diesel-powered vehicles numbered 32,800, and one bu 
company in England operates 1200 of them. In a comprehensive di 
cussion of Diesel operation in Germany, England, and Italy, direct-injec 
tion and precombustion types, fuels, speeds, and starting difficulties a1 
covered. 

Overloading is given as the cause of the smoky exhaust experienced 
Diesel operation in California. The paper also reports that, in Europ 
ring-sticking is avoided largely by more frequent cleaning, and that 
maintenance costs are generally lower or equal to those of gasoline engin 


Indiana Section Paper 
Nov. 5, 1936 


Thermo-Setting Molding Practice -W. B. Hoey, Bake- 
lite Corp. 


AS defined in this paper, thermo-setting materials are dry granulate: 
powders ready for molding containing synthetic resin binders whic! 
react chemically under the heat and pressure of the molding proces 
Usually the dry powder is preformed cold into tablets, pellets, pills, o 
preforms for convenient handling. When in the steel molds, heat an 
pressure of 290 to 350 deg. fahr. and 2000 to 5000 lb. per sq. in., respes 
tively, are applied, and the material fluxes and flows into the variou 
crevices of the mold cavity. After a short time the mass polymerizes ani 
is hard when ejected from the mold. 

Two distinct types are discussed: the phenol-ftormaldehyde compound 
known by such trade names as Resinox, Indur, Durez, Makalot, and Bak 
lite, and the urea-formaldehyde compounds, with names such as Beetle 
Plaskon, and Unyte. 

In considerable space devoted to the design of molded parts, the poin 
is stressed that there are hundreds of formulas for plastic materials an 
that engineers and production men should. consult experts when plannin 
a new application to find out the material that is best adapted to the 
in mind. 

Possibilities of future applications are sketched and present limitation 
defined. But sudden changes must be expected because of the rapid d 
velopment of the industry, the author warns 


No. California Section Papers 
Dec. 8, 1936 


Lubrication Trend in 1937 Car Design G. L. Neely. 


Standard Oil Co. of Calif. 


HE profound influence that passenger-car design trends have uy 

their lubrication trends is stressed. “Thus, since 1937 passenger-ca 
trends show no radical changes but many refinements, the author co 
cludes that the year 1937, with a few exceptions, will be rather barren 
far as indicating the lubrication trend is concerned. 

Lubrication is discussed under headings of engine design, oil filt 
crankcase ventilators, plated pistons, crankcase temperatures, oil distribu 
tion, bearings, fuel systems, transmissions, chassis bearings, steering geal 
springs, and rear-end design. Hypoid rear axles and their lubricatio 
problems are discussed in considerable detail as the most important di 
velopment in 1937 Cars. 

The chemical reaction characteristics of lubricants with various meta 
under various conditions of operation is predicted as the chief lubricatio: 
research problem of the future. What to take out of, and what to ad: 
to, lubricants to make them suitable also will be of concern, the pape: 
concludes. 


Lubrication and Transportation Riddle for 1937 — J. F. 
Winchester, Standard Oil Co. of N. J. 


HAT there is still a question about the types or kinds of lubricant 

after 25 years of automotive use — that the industry today has a method 

of rating lubricants that gives not one indication of their lubrication valu 
comprise the lubrication riddle for 1937, according to this paper. 

Excessive taxation and regulation that shrink sales is cited as the trans 
portation riddle. Automotive engineers and others afhliated with the 
industry are urged to contribute to the solution of this riddle by militant 
action, such as the formulation of sound codes and standards. In thi 
connection emphasis is placed on motor-truck chassis ratings, and a com 
prehensive investigation along these lines is presented with its recom 
mendations and conclusions. 

Lubrication problems are compared with those of 25 years ago. [1 
discussing the action and lubrication of hypoid gears the necessity f 
special lubricants is pointed out with the harmful effect of the wron 
lubricants. 

(Continued on page 
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eand Power 


inery tight 


Y Not only Liverection ... but a 
sufficient amount of it is indis- 


pensable in combating wear and 


vibration. Every correctly designed 









bolted assembly must include 

helical Spring Washers... ade- 

quate in size and power to keep 

parts as tight as the designer 
_imtended. 


SPRING WASHER 
INDUSTRY 


616 WRIGLEY BLDG., CHICAGO, ILL. 


> 


G WASHER HAS ADEQUATE RANGE OF 


Thihaee Latina dh’ 
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EXTREME PRESSURE EP) 


“STURACO™ 


tearm I 


GEAR sol HAS SIS LUBRICANTS 





Premiam Quality Products 


—Use Each in its Proper Place! 


(1) “STURACO" FULL-EP GEAR LUBRI- 
CANT 


(For very severe operating conditions.) 
(2) "STURACO" MILD-EP GEAR LUBRI- 


CANT 


(Minimum 100°, higher load carrying capacity 
than highest grade straight petroleum oil.) 


(3) "DASCO" HYPOID Compound 


For hypoid rear axles only. Approved by lead- 
ing car builders. 


Write for copy of new 
“PLAY SAFE" circular. 


“STURACO” E. P. LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 
D.A.STUART & CO. 


ESTABLISHED I865 
ENERAL OFFICES. 2727-2753 SO. TROY ST. CHICAGO, U.S.A 
BRANCHES IN PRINCIPAL CITIES 





Safety in Air 








WINDOW- 
RGUIATOR? 


lot ty 








yy 


e offer this Co. operation 
to help you decide...Wisely 





Don’t be in doubt about a regulator, whether 
single arm, center lift, or twin arm type, for 
the doors or windows of a passenger or com- 
mercial car, boat cabin or bus. 


Send us a rough plan of the door or window, 
indicate the point at which handle is to be 
located and we will furnish you with blue- 
print of suitable regulator showing layout 
for proper installation. Catalog upon Re- 
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SAE Papers in Digest 


(Concluded ) 


Washington Section Paper 
Dec. 8, 1936 


Transport —Col. Harold E. Hartney, 


technical adviser, Senate Safety Committee on Aero- 

nautics. 

SAFETY problems in airplanes are considered more complex than tho 
ot surface vehicles because of their three-dimensional motion, althoug 

it is stated that much can be vained trom the safety expericnce of th 

automobile and the bus. 

The sater record of scheduled operation as compared with miscellan 
flying is attributed to the greater amount of instrument fying in the higher 
safety strata done in scheduled operation. It is shown that five out of 
nine accidents in this country occurred when planes were flyin 
bad weather. Airlines can be made safer by not restricting their progr 
more extended inspection; improved facilities tor weather, radio, bea 
terminals, and airports; and with greater factors of safety in design. | 
provements in fuels, lubricants, spark-plugs, propellers, mixture cont 
ind storage batteries are recommended to increase safet 

Summing up, airline safety is compared with that of the railroads about 
the time when steel cars, double tracks. and the block system had just 
been adopted 


Metropolitan Section Papers 
Jan, 18, 1937 
Trends in Air-Transport Engine Design and Perform- 
ance — Henry C. Hill, Wright 


feronautical Corp. 


senior project engineer, 


HIS paper discusses developments in the Wright Cyclone sing 

radial air-cooled aircraft engine over a period of twels ul 

The rise in horsepowers and speeds and decline in specific weight 
and fuel consumptions are shown graphically for this period. Notab 
in consideration of yearly sales and cost trends is the steady decline u 
dollars per horsepower. Comparison of 1o00-hp. engines of ten ul 
io and today shows a weight saving of more than 1100 Ib., a savin 
in fucl cruising consumption of 5 gal. per hr., and more than 32 
decrease in overall diameter 

Taking the master rod and its assembly as an example, th per 
shows how performance and reliability requirements are being mct 
three definite trends: the engine is rapidly becoming a more complicates 


mechanism; more and more attention is being paid to simplification o 


component parts; and more and more attention is being paid 


minute details 


Pratt & Whitney Twin Wasp SB3G Engine — 4. V. D. 
Willgoos, chief engineer, Pratt & Whitney Aircraft. 


HIS engine, the Pratt & Whitney twin Wasp SB3G, was singled out 

for discussion in this paper as it represents a typical airline 
exactly the kind being installed in the Douglas DC-3 
United Air Lines and _ littl trom the 
Clippers. 

Among the 


ot de Sign. 


engin 
transport 


changed ngines of the Chi 


general specifications presented are that the engine 1s of 


the fourteen-cylinder, two-row radial air-cooled type with a norma 
rating of goo hp. Examples of fuel consumptions well under th 
0.48 lb. per hp-hr. guaranteed are cited. 
The major part of the paper is devoted to a detailed description 
| the engine and its component” parts — materials, construction, and 


| functions. 


Canadian Section Paper 
Jan. 20, 1937 

Anticipating Cooling Requirements — L. P. 
Harrison Radiator Corp. 
ie this paper the increasing demands on 

are demonstrated. It is felt that these 
fundamental 
obtained only by refinement in detail. 
in the 
fundamental limitation that renders 
retical proportioning of surfaces. 

Effects on cooling — heat flow 
are studied: thermal conductivity of various metals; air pressure, 
and arrangement of tubes; anti-freeze 
and the design of cvlinder-heads, 
manifolds, fans, 


Saunders, 


automobile cooling systems 
demands can be met b 
in design and, as 
improvement can_ be 

The difference 


shown to be one 


unprovement principles are involved, 
volumetric heat capacities of air and water is 
impossible theo 
and dissipation — of the following factors 
shapx 
water and air velocity; -mixtures 


valve chests, valve guides, exhaust 


grilles. and louvres. 


























Fuels & 
J. H. C. de Brey, president, and G. D. Boerlage, manager. Proefstation Delft, of N. V. De Bataafsche Petroleum Maatschappij. 


Lubricants Vice-President C. 
Mr. Boerlage is 
attended the World Paris last 
Holland and Belgium. 


Petroleum Congress at 


a prominent foreign member of the Society. 
June. 


Herbert Baxley and Research Manager C. B. Veal are welcomed at Delft, Holland, by 


Vice-President Baxley headed the SAE delegation which 


Members of the delegation visited England, France, Germany, 


(Photo by George Calingaert) 


SAE Overseas Bonds Strengthened 


y Visits to 


DISTINCTLY closer rapprochement between the SAE 
and similar interests in Europe is to be anticipated as 
a result of the SAE’s active advances made this sum 
mer and the effective and cordial response to them abroad. 
The original impetus for this special foreign activity was an 
to at 
World Petroleum Congress received from that organization's 


invitation participate and present papers the Second 


French secretariat. Of technical importance and interest to 
the SAE was also the meeting of the International Standards 
Association, scheduled tor the same place and overlapping it 
in time, Paris, June 14. Radiating trom these focal points 
there spread a general wave of closer cooperative activity, its 
manifestations being visits between SAE members from this 
and other countries, and contacts between the SAE and in- 
dividuals, factories, and associations in England, France, Ger 
many, Holland and Belgium. Anticipated results include an 
enrichment of the SAE in membership, professional activities, 
meetings, standards and research. 

Accepting the invitation of the Second World Petroleum 
H. Baxley, SAE vice 
president representing Fuels and Lubricants Activity, S. D. 
Heron, vice-chairman of the SAE Aircraft-Engine Activity, 


Mr. Heron 


Congress to present papers were C. 


and C. B. Veal, research manager. was repre 


sented by Dr. George Calingaert. 
England 
Messrs. Baxley and Veal arrived in England in advance of 


the World Petroleum Congress. Through the friendly offices 
of Lieut.-Col. M. F. Scanlon, U. S. Assistant Military Attache 
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5 Countries 


tor Air, the British Air Ministry, the Institution of Automobile 
Engineers, Alex Taub, SAE Councilor, residing in England 
as engineer with Vauxhall Motors, Ltd., as well as other in 
dividuals, they were enabled to see many phases of British 
automotive and aircraft engineering. Among those individ 
uals to whom the SAE representatives are particularly in 
cebted for the kindly and effective interest, making possible 
the coverage of an extensive territory in the necessarily briet 
time available, are: Maj. G. P. Bulman, D. R. Pye, W. Law- 
rence Tweedie, British Air Ministry; H. Wood, Rolls-Royce, 
Ltd.; Lieut.-Col. L. F. N. Fell, chief engineer, Armstrong 
Siddeley Motors, Ltd.; Capt. G. S. Wilkinson, director in 
charge of engineering, and H. C. Tryon, D. Napier & Son, 
Ltd.; Capt. A. Swan, R.A.E.; F. R. Banks, technical represen 
tative, Ethyl Export Corp.; E. L. Bass, chief engineer, aviation 
department, Asiatic Petroleum Co., Ltd.; Capt. J. S. Irving, 
president of the I.A.E.; Brian G. Robbins, secretary, and C. G. 
Williams, director of research, I.A.E.; A. H. R. Fedden, chiet 
engineer, Bristol Aeroplane Co., Ltd.; N. Mitchell, technical 
engineer, Asiatic Petroleum Co.; Dr. A. E. Dunstan and 
Richard Stansfield, Sunbury Laboratory, Anglo-Iranian Oil 
Co., Ltd.; James Kewley, chief chemist, Anglo-Saxon Petro 
leum Co., Ltd.; O. Thornycroft, superintendent, and Capt A. 
T. Evans, director of research, Ricardo & Co., Ltd.; S. J. Ast 
bury, secretary, I.P.T. 

At the factories and commercial laboratories visited, op 
portunity was given to view in actual operation the important 
automotive and aircraft-engine activity, both production and 
development, now in Great 


being intensively manifested 
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Britain. Visits were made to Bristol Aeroplane Co., Ltd., 
Armstrong Siddeley Motors, Ltd., Rolls-Royce, Ltd., D. Na- 
pier & Son, Ltd., Ricardo & Co., Ltd., Anglo-Iranian Oil Co., 
Ltd. (Laboratory at Sunbury-on-Thames ). 

Of equal interest were the non-commercial institutions with 
which contact was made. The Royal Aircraft Establishment 
at Farnborough offers an overall view of aircraft research, 
covering the whole range from aerodynamics to engines, fuels 
and lubricants, including both laboratory investigations and 
flight tests. Especially impressive are a gigantic altitude cham- 
ber for engine testing, and an investigation on the silencing 
of test stands. 

Three divisions of the extensive research of the National 
Physical Laboratory at Teddington bear particularly on topics 
engaging the attention of SAE members, namely, the oiliness 
ot lubricating oils, extreme-pressure lubricants, and aero- 
dynamics. Representatives of the National Physical Labora- 
tory spoke with high commendation of the researches of the 
National Advisory Committee for Aeronautics, under the 
leadership of Dr. George W. Lewis, chairman of the SAE 
Research Committee. The two organizations have established 
an exchange of information covering certain investigations. 
An invitation was also received to take part in a group visit 
to the Fuel Research Station of the Department of Scientific 
and Industrial Research. 

The newly-established laboratory of the Institution of Auto- 
mobile Engineers has been in operation for about a year, under 
the management of C. G.. Williams. It has 30 employes and 
complete equipment, one item, for example, being eight single 
cylinder engines. Its present program embraces fifteen proj- 
ects ranging from the practical subject of brake squeaking to 
the scientific aspects of the significance of viscosity in lubri- 
cating oils. In conjunction with the laboratory a library is 
maintained, one of whose functions is the making and dis- 
tuibution to the automotive industry of abstracts of all im- 
portant technical articles in its field. Financial support for 
this project comes partly from industry and partly from the 
Government. 

Meetings attended included 
a Conversazione of the Insti- 
tution of Civil Engineers. Fea- 
tures of this meeting were a 
reception by Sir Alexander 
Gibb, G.B.E., C.B., F.R.S., 
an exhibition of engineering 
models and_ scientific appa- 
ratus, which was sufficiently 
extensive to give the impres- 
sion of presenting every phase 
of engineering and technical 
development throughout the 
Empire; lectures, including 
an address by C. F. Snowden 
Gamble on “The Empire Air 
Mails”; music and other en- 
tertainment. A meeting of the 
Subcommittee of the Institu- 
tion of Petroleum Technolo- 
gists was also attended. At 
this large gathering of tech- 


Cornelis Van Vliet, Ameri- 
can Petroleum Co... N. V. 
Gebouw Petrolea, Holland. 


another SAE Foreign Mem- 
ber. (Photo by George Cal- 
ingaert) 
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At the 
Bosch A.G. 
plant in Stutt- 
gart. (Left to 
Fight) 4.2 
Veal; Capt. J. 
S. Irving, presi- 
dent of the 
British Institu- 
tion of Automo- 
bile Engineers 
and an SAE 
Foreign Mem- 
ber; and Dr. 
Erich C. Rass- 
bach, director, 
Robert Bosch 
A.G., also an 
SAE Foreign 
member 


Robert 


nicians specializing in fuel detonation, final arrangements 
were made for the detonation road tests to be carried out in 
Great Britain in conjunction with the similar program now 
under way in the United States under the auspices of th 
Cooperative Fuel Research. 


1.A.E. Summer Meeting 


The Institution of Automobile Engineers tor its Summer 
Meeting this year toured Germany by motorcoach and train, 
and Mr. Veal accepted an invitation to accompany the party 
of about 150 persons made up of engineers and their families. 
Valuable features of the trip were the exchange of opinion 
and information with the British engineers, and visits to Ger 
man factories which the Institution was able to arrange. 

At the Gasmotoren Fabrik Deutz, at Cologne, in the firm’s 
world-famous museum was exhibited a comprehensive history 
of the development of the internal combustion engine includ 
ing the first four-cycle engine built by Dr. N. A. Otto, a 
pioneer of this company. In the factory fully equipped with 
the modern production tools, was witnessed in detail the ex 
tensive manufacture of all types of internal combustion en 
gines. 

A. A. Maynard and R. S. Begg, members of the SAE, took 
a prominent part in entertaining the party on its inspection 
trip to the Adam Opel A.G. and the luncheon given there. 
This factory, a German version of a typical American high 
capacity plant, is contributing largely to the motorization of 
Germany. The internationally famous Robert 
at Stuttgart were thrown open for inspection and every op 
portunity given for each visitor to inquire about details of 
production processes which especially interested him. 

At the Elektronmetall works, Stuttgart-Bad Cannstatt, were 
seen an impressive array of equipment and personnel needed 
to turn out about 10,000 light alloy pistons a day. This fac 
tory is said to have a larger percentage of its country’s busi 
ress than is similarly enjoyed by any other factory in the 
world. The Elektronmetall company has for its chief aim 
development of engineering uses for aluminum, magnesium 


,0sch works 


and their alloys, and numbers among its products light metal 
pressure die castings; fuel, oil and air filters; and elektron 
metall airplane landing gears, wheels and brakes. At Stutt 
gart the opportunity was also given to visit Hann and Kolb, 
manufacturers of machine tools. 

Inspection tours were made of both the body and chassis 
plants of the Daimler-Benz A.G., which was also host at a 


lunch to the party. At Friedrichshafen, the sister ship of the 
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Hindenburg, nearing completion, was shown and its design 
details explained. 


Work on this ship had been suspended, 
pending any changes in construction and plan of operation 
which might be occasioned by the use of helium instead of 
hydrogen: gas. 

Social features of the tour included a reception by the City 
of Cologne, an official evening reception at Wiesbaden, a 
luncheon tendered by the City of Stuttgart, a banquet given 
by Robert Bosch A.G., and the I.A.E. banquet and dance. An 
especially interesting feature of the traveling through Ger- 
many was the use of one of the new State Arterial Highways 
(Reichsautobahnen ). 

France 

At the Second World Petroleum Congress, Paris, June 14 
to 19, were gathered about 1600 technical men engaged in the 
engineering phases of petroleum production, processing and 
utilization. Thirty-three countries were represented, and 392 
papers were contributed. The Association Francaise des Tech- 
niciens du Petrole was responsible for the organization of the 
Congress, especially active in this work being Ch. Bihoreau, 
cirector of the Technical Bureau of the Office National des 
Combustibles Liquides, president of the Congress, and J. 
Filhol, chief of the Information Bureau of this Institution and 
general secretary of the Congress. 

At the opening business session, held on the morning of 
June 14, Col. Louis Pineau, director of the Office National 
des Combustibles Liquides, was elected Honorary President 
of the Congress. Leon Blum, the President of the French Re- 
public, was Honorary Chairman of a well attended general in- 
augural meeting held on the afternoon of the same day. The 
United States was represented on the Council of the Congress 
ty Dr. Gustav Egloff, president of the National American 


Robert Bosch welcomes his guests to a 
dinner which his company tendered to 
visiting TAE and SAE members. 
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At Elektronmetall Works 
in Cannstatt, Germany 


F. G. Woollard, an SAE Foreign Mem- 
ber, was spokesman for the group of 
Institution of Automobile Engineers 
members. Standing, he is replying to a 
speech of welcome from SAE Foreign 
Ernst Mahle, Elektron- 


metall president, seated at his left. C. 
B. Veal, at Mr. Woollard’s right, was a 


Member, Dr. 


guest of the English engineers on the 
trip to Germany. 


Committee of the Section P.C.R. and by Dr. W. P. Haynes, 
president of the American Association of Petroleum Geol 
ogists. An important decision made by the Congress was to 
maintain a standing committee and a permanent secretariat in 
london. The delegates of the SAE to the Congress were: 
Vice-President Baxley, chairman; Dr. George Calingaert, T. A. 
Weir, of the Socony-Vacuum Oil Co., Inc.; Alex Taub, Vaux- 
hall Motors, Ltd., and C. B. Veal. 

Two of the three contributions by SAE members to the 
technical sessions were made before Section IV, Utilization; 
one, that by Mr. Veal, before Section V on Economics and 
Statistics. Other sections dealt with Geology and Drilling, 
Physics, Chemistry and Refining, and Material and Construc- 
tion. “Methods of Equipment Used in the Development of 
Lubricants for High Output Service with Special Reference 
to Aviation Oils” was the title of the paper by Mr. Baxley and 
J. P. Stewart. It described a single-cylinder oil testing plant, 
emphasizing particularly the necessity for flexibility and care- 
ful control needed in such a unit. The paper prepared by S. 
I). Heron and Ferd Gillig, of the Research Laboratories, Ethyl 
Gasoline Corp., entitled “Supercharged Knock Testing,” re- 
ported an investigation of the variations in antiknock value 
of a group of representative aircraft-engine fuels of high anti- 
knock value with a variety of knock test methods. A super- 
charged C.F.R. engine with systematically varied engine con- 
ditions is being used in the investigation. Under the title 


“Cooperative Research and Standardization for Automotive 
Petroleum Products in the United States,” Mr. Veal presented 
a summary of the work being done in this field by the Co- 
operative Fuel Research, the American Society for Testing 
Materials, the American Standards Association, and the SAE. 

In connection with the Congress, inspection trips were of- 
fered to the Laboratoire de la Compagnie Francaise de Raf- 
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finage, Usine de Constructions Babcok et Wilcox, Société des 
Automobiles Renault, Compagnie Generale de Geophysique, 
Pompes Guinard, Compagnie des Compteurs, Musee de |’Air, 
and Office National des Combustibles Liquides, Station Na- 
tionale de Recherches et d’Experiences Techniques de Bellevue. 

Due to conflict with other engagements, the SAE delegates 
were unable to make the scheduled trip to Bellevue, but were 
especially indebted to G. Bonnier, A. Labarthe, chiet of the 
Testing Service, and Louis Thaler, Ingenieur Civil de |’Aero- 
nautique, for arrangements made for a special visit to the 
laboratory. 

Members of the Congress enjoyed personal contact with 
each other through a number of varied social events, an of- 
ficial banquet, a reception tendered by the Chambre de Com- 
merce de Paris, a luncheon under the auspices of the Associa- 
tion Francaise des Techniciens du Petrole, and an afternoon 
and evening spent at Versailles, including visits to the Chateau 
de Versailles and the Trianon, a dinner in the Orangerie, and 
a brilliant night fete of music, dancing, illumination of the 
fountains and fireworks. 

Technically, industrially and commercially significant were 
the meetings of the ISA, held concurrently with and following 
the Petroleum Congress at which Mr. Veal was the official 
representative of the American Standards Association, the 
member body for the United States. Much credit is due 
H. Huber-Ruf, general secretary of ISA, for the smoothness 
with which the extensive and complicated program of mect- 
ings was carried through. At the five meetings of ISA Com- 
mittee 22, Automobiles, Maurice Berger, president, was partic- 
ularly helpful to English-speaking delegates, providing transla- 
tions and enabling them to take active part in the proceedings. 
John Ide represented the SAE at the four sessions of Com- 
mittee 20, Aeronautics. A procedure which promises to yield 
favorable results was instituted by Committee 28, Petroleum, 
which held two meetings. Topics were assigned to individual 
countries, which shall be responsible for carrying on the proj- 
ects within that scope in the interim between committee 
meetings. 

Friday, June 18, was signalized by two events exemplifying 
the cordial relations existing between our French sister society, 
the Societe des Ingenieurs de |’Automobile, and the SAE. 

On the invitation of Pierre Prevost, president of the SIA, 
the four SAE delegates at the Petroleum Congress and sev- 
eral members of the SIA council met at luncheon at the 
Automobile Club de France. With Maurice Goudard, past- 
president of the SIA in the chair, discussion was had of a 
proposal made by the French society for a formal scheme of 
active cooperation between that body and the SAE. This was 
the outgrowth of several months of investigation and cor- 
respondence between the two societies, in which Henry Lowe 
Brownback, consulting engineer of Norristown, Pa., member 
of both the SIA and the SAE, has acted as the point of contact. 
The proposal made was that an American section of the SIA 
should be established in the United States, and a French sec- 
tion of the SAE in France. The rules and organization of the 
sections should be similar to those of the parent bodies. The 
membership would be composed of those already belonging 
to the respective societies, but residing abroad, and of new 
members, the recruiting of whom would, it is expected, be 
furthered by the plan. 

To the meeting of the Research Section of the SIA, held on 
the evening of June 18, all SAE members then in France were 
invited. An illuminating discussion of the fundamental 
theories of detonation was had, on the basis of papers pre- 
sented by Max Surruys, Ingenieur E.C.P., Docteur des Sciences, 
Collaborateur Exterieur du Ministere de |’Air, and G. D. 
Boerlage, manager, N. V. de Bataafsche Petroleum Maat- 
schappij, Proefstation Delft. 
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During the entire stay of the SAE delegates in Paris, Henri 
Pagny, aeronautical lubricatung engineer of the Vacuum Oil 
Co. for France, Belgium and Holland, was especially helpful, 
urranging for, among other things, an inspection trip to the 
Gnome-Rhone factory, special luncheons and other contacts 
with French engineers. Jacques Blanc, technical director and 
chiet engineer, acted as host at the visit to the Gnome-Rhone 
factory and the luncheon given in connection with it. 


Belgium 

While no inspection trips of technical importance were 
made in Belgium, the good fellowship and helpfulness of Dr. 
Pierre Lamal, ingeneur, director du Journal des Petroles, John 
Pawloski, export production manager, General Motors Corp., 
and J. W. Flanagan, special service representative, Chrysler 
Export Corp., contributed to the stay of the American visitors 
on the Continent. Especial thanks is due Mr. Flanagan, who 
made available a car and driver, which greatly facilitated travel 
through Germany and Holland. 


Germany 

In Germany as elsewhere, the SAE delegates were indebted 
to those in authority for their cordiality and efficiency in 
handling the itinerary of inspection trips to places of en 
gineering interest. 

Through the kind offices of Prof. Dr.-Ing. Adolph Nagel, 
ol the Sachsische Technische Hochschule, and Dr. Erich C. 
Rassbach, of Robert Bosch, A.G., Messrs. Veal and Baxley 
received invitations to the 75th Annual Meeting of the Verein 
Deutscher Ingenieure, in the National Socialist Union of Ger 
man Engineering, held from June 28 to July 2, at Kiel. In 
attendance were about 2000 engineers, representing every 
branch of the profession, which, with the insistence and en 
couragement of the Government, is devoting itself to the 
strenuous efforts now being put forth to develop and utilize 
to the utmost Germany's natural resources. Two crowded 
cays saw eleven well-ordered, well-attended technical sessions 
of distinct engineering value. In connection with the VDI 
meeting, a reception was given on the American battleships, 
Arkansas, New York and Wyoming, then on a visit to Kiel, 
to oficers of the German Navy and their ladies. In addition, 
there were two other social events, a general meeting, a meet 
ing for young engineers, a day spent on and with the German 
fleet, and 13 other visits to plants and places that had engineer 
ing lessons to teach. A solemn, dignified and beautiful ser 
vice in honor of the German sailor dead during the Great War 
was held at Laboe, where the curious and striking memorial 
structure, designed to resemble a section of a ship’s prow, 
breasts the winds from the Baltic and the open sea. 

Papers bearing on the automotive and allied fields were 
given at several of the technical sessions. Testing, methods 
of handling aluminum and corrosion were topics of the weld- 
ing session. An excellent paper on automotive suspension was 
included in the vibration and sound session. The corrosion 
session dealt with the corrosion of light metals subjected to 
salt air, and the effect of raw material working on corrosion 
protection. One raw material question dealt with was the 
possibilities of the uses of magnesium alloys in German indus- 
tries. 

Following his attendance at the VDI meeting, Mr. Veal was 
enabled, through the kindness of Dr. Nagel, the director, to 
see and learn personally something of the fuels and lubricants 
research being carried on at the mechanical engineering labo- 
ratory of the Sachsische Technische Hochschule, at Dresden. 
Here Dr.-Ing. Karl Zinner and E. Blaum, showed the appara 
tus used and explained in detail the current investigations on 
combustion, particularly those dealing with Diesel fuels, in- 
cluding gas oils. 
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Through the contacts made at the VDI meetings, and the 
kindly ottices of Major Smith, U. S. Military Air Attache, and 
Baron Graf Beisel, attache secretary, Air Ministry at Berlin, 
Messrs. Baxley and Veal were enabled to visit factories and 
laboratories in Germany. Others whose friendly interest helped 
to make their stay pleasant and profitable were Friedrich- 
Karl Freiherr Koenig, von und zu Warthausen, Otto J. Mer- 
kel, Dr. mont. E.h. Otto Petersen, Dipl.-Ing. Emil Kropf, 
Erich Syamken, and W. W. “Chick” White. 

The high regard in which the SAE is held was manifested 
ty the cordiality and good will of Adolph Baeumker, Mini- 
sterialrat und Abteilungschef im Reichsluftfahrtministerium. 
Herr Baeumker is also president of the Lillienthal Society, the 
German technical association for aviation, covering both prac- 
tical and scientific phases. When, in response to his invitation, 
the SAE representatives visited the new huge and beautifully 
appointed Air Ministry Building, Herr Baeumker explained 
that the organization of the Lillienthal Society was deliber- 
ately patterned after that of the SAE. He also expressed the 
whole-hearted willingness of his Society to cooperate with the 
SAE in all matters, except those, which lying within the 
province of the Air Ministry, are confidential in nature. 
Another engineer connected with the Air Ministry with whom 
contact was made was Dipl.-Ing. Frido Kirchhoff, in charge 
of the new rather sensational helicopter development. 

The Deutsche Versuchsanstalt fur Luftfahrt more than lives 
up to its reputation for completeness and thoroughness of air- 
craft research. The entire range of aeronautic interest comes 
within the sphere of its investigations, covering all material 
from complete aircraft to raw materials of operation, and all 
phases, the purely scientific and the highly practical. The 
organization of this comprehensive establishment into a large 
number of logically and accurately delineated departments is 
a beautiful example of German management and efficiency. 
The results attainable are shown by the rapidity with which 
the building, plant and equipment have been expanded within 
the last two and a half years. Dr.-Ing. E. F. Seewald, man- 
ager ot the D.V.L. laboratory, received the SAE representa- 
tives on their visit there, and made arrangements for their 
inspection trip, which was conducted by Drs. Hansen and 
Smidt and Dipl.-Ings. Lesser and Zeeber. Dr. A. Von Phil- 
lipovich also assisted in explaining the fuel research of the 
D.V.L., emphasizing the advantages to be attained by coopera- 
tion between his department, other fuel research agencies in 
Germany and the C.F.R. 

All aspects of the development and use of the Junkers 
Diesel aircraft engine were shown to the SAE representatives. 
At a visit to the overhaul plant of the Deutsche Lufthansa, 
A.G. at Staaken, personally conducted by Baron Graf Beisel, 
and made possible through the kindness of Dr.-Ing. Rudolf 
Stussel, the company’s chief engineer, and others, the engines 
were seen both in service and torn down for inspection after 
operation. Technical Works Manager Flohr directed the trip 
through the overhaul plant. The factory of the Junkers Flug- 
zeug-und-Motorenwerke A.G. at Dessau is devoted to experi- 
mental and development work and the building of small 
production orders. There were shown and fully explained the 
research and manufacturing processes. The establishment at 
Dessau is new, with fine buildings in a park-like setting 
(typical American University Campus), including a large 
flying-field and provisions for employes’ athletic and _ social 
recreation, including dining rooms for all. Dipl.-Ing. Ferdinand 
Flinsch, William Hoener, and W. Echenberg were the cour- 
teous hosts, willingly and carefully describing the plant and 
answering the numerous questions put to them. 

Chief Engineer F. W. Wendt conducted the SAE represen- 
tatives through the Daimler-Benz Works No. 9, at Berlin, 
where are built 30 liter, high-output liquid-cooled aircraft 
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engines, ruggedly designed and constructed especially tor 
altitude pertormance. ‘This factory is also new, and notice- 
able features are its extensive array of modern machine tools, 
its exceedingly quiet test stands, cleanliness, precision and 
regularity of its production routine. 
precision workmanship is displayed. 


A fine quality of high 


Holland 


G. D. Boerlage, SAE’s good and oldtime friend, organized 
the Regional SAE meeting held on the occasion of the visit to 
Holland of Dr. Calingaert, and Messrs. Baxley and Veal. The 
contagiousness of his enthusiasm and the quality of his man 
agement resulted in a 100 per cent attendance of Dutch SAE 
inembers, probably a new all-time record for an SAE regional 
meeting. About half of the 50 or more technical men at the 
meeting were SAE members. Included also were one repre- 
sentative each from Belgium, Italy and France. 

The technical sessions of the meeting were held during the 
morning and afternoon at the Delft testing station of the 
N. V. de Bataafsche Petroleum Maatschappijy. Mr. Boerlage 
and J. J. Broeze gave the main general talks describing the 
crganization of the laboratory, the nature of its activity and 
work in progress, touching also on some of its earlier accom- 
plishments. On a trip through the laboratory, the equipment 
and methods used in the studies of combustion, fuel and lubri- 
cant problems were demonstrated and explained, individual 
topics being dealt with by L. A. Peletier, A. van Driel, A. G. 
Cattaneo, G. A. Bouman and H. Blok. Among various ex- 
hibits may be mentioned the single-cylinder aviation engine 
set-up for research on high-octane fuels; the engine with 
quartz windows for flame photography; several high-speed 
Diesel engines of different types and sizes for investigating 
Diesel fuel behavior. 

A special division of this laboratory is concentrating on oili- 
ness and E.P. lubricants research. Here the SAE E.P. lubri- 
cants testing machine and the “four-ball apparatus” developed 
by the Delft laboratory itself were shown, along with various 
gear testing units. Novel rating methods — such as the “A.B. 
ratio” knock rating method on the supercharged C.F.R. engine 
~—were demonstrated. 

J. H. C. de Brey, president of the N.V. de Bataafsche 
Petroleum Mij., on behalf of the company, was host at a 
luncheon given at the Ypenburg airport, near Delft, at which 
he briefly sketched the origin and general theory behind the 
development of the Delft testing station. A dinner and social 
meeting was held in the evening at Schevegingen, the Atlan- 
tic City of Holland. The quantity and quality of attendance, 
the technical interest and spirit of cordial friendliness of the 
entire meeting set a standard which it would be difficult to 
excel. 

On the following day, G. T. L. Caviet, of the general 
chemical laboratory of N. V. de Bataafsche Petroleum Mij., 
entertained the American visitors at luncheon after an inspec- 
tion of the large, modern and diverse laboratory of the com- 
pany at Amsterdam. Employing more than 1000 persons, this 
laboratory carries on routine testing and investigates in its 
research all phases of petroleum chemistry, from geological 
to molecular and atomic studies, acts as standardization body 
for all Royal Dutch Shell laboratories, makes a variety of 
tests for the Government and operates a general laboratory. 

The friendly reception and technical interest of the stay in 
Holland were typical of the entire European trip, and indicate 
the avenues through which future profit to the SAE is to be 
expected: greater knowledge on our part of the organization 
and methods of European factories, government institutions 
and societies: friendships gained and fostered for the SAE, 
and definite plans projected for future cooperation abroad. 
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SAE Men Prepare Papers 
For International Forum 


Eight SAE members are preparing papers to 
be presented at the General Discussion on Lu- 
brication and Lubricants, sponsored by the In- 
stitution of Mechanical Engineers, to be held in 
London, Oct. 13-15. These men, who have 
been invited to participate by C. Herbert Baxley, 
SAE vice-president representing the Fuels & 
Lubricants Activity, at the request of the I.M.E., 
are: D. P. Barnard, assistant director of re- 
search, Standard Oil Co. (Ind.); SAE Vice- 
President A. L. Beall, research engineer, Wright 
Aeronautical Corp.; A. W. Burwell, vice-presi- 
dent, Alox Corp.; H. A. Everett, head of me- 
chanical engineering department, Pennsylvania 
State College; F. L. Miller, in charge of lubrica- 
tion and lubricants research, Standard Oil De- 
velopment Co.; G. L. Neely, research engineer, 
Standard Oil Co. of Calif.; C. G. A. Rosen, 
engineer in charge of Diesel development, Cater- 
pillar Tractor Co.; Alex Taub, powerplant de- 
velopment, Vauxhall Motors, Ltd. 

It is expected that 140 papers from lubrica- 
tion authorities throughout the world will be 
presented at this forum which has the coopera- 
tion of 29 British societies and technical insti- 
tutions and 19 similar bodies in other countries. 

Aside from the above men who have been 
invited by Vice-President Baxley to prepare 
papers, the following members of the Society 
are listed by the I.M.E. as having promised to 
submit papers for this conclave: S. A. McKee, 
National Bureau of Standards; D. P. C. Neave, 
Copper Development Association, London; H. M. 
Richardson, General Electric Co.; C. H. Barton, 
Asiatic Petroleum Co., London; E. L. Bass, of 
the same company; G. D. Boerlage, Royal Dutch 
Shell, Delft, Holland; O. T. Jones, Vacuum Oil 
Co., London; E. C. Ottaway, London Passenger 
Transport Board; C. Fayette Taylor, Massachu- 
setts Institute of Technology; R. Coulson, Renold 
& Coventry Chain Co., Coventry, England; H. E. 
Merritt, Yorks, England; J. C. Geniesse, Atlantic 
Refining Co.; Gordon McIntyre, Imperial Oil 
Co., Ontario, Canada. 


E-P Lubricants 
Testing Machine Owners 


Thirty-seven companies have purchased one 
or more SAE Extreme-Pressure Lubricants Test- 


‘ing Machines and are cooperating with the SAE 


E-P Lubricants Research Committee in making 
test runs. 

The original lot of 21 machines was delivered 
in 1935, a second lot of 10 machines was pro- 
duced in 1936 and the third lot of 10 machines 
is now being built. All machines are of the 
same design and give comparable results under 
similar conditions. They are built to SAE speci- 
fications by the Highway Trailer Co., Edgerton, 
Wis. 


Companies owning E-P Lubricants Testing 
Machines are: Anglo-Iranian Oil Co., Ltd.; The 
Atlantic Refining Co.; Cadillac Motor Car Co.; 
Chrysler Corp.; Cities Service Co.; Continental 
Oil Co.; Robert F. Cruickshank Corp.; N. V. 
De Bataafsche Petroleum Maatschappy; E. I. 
DuPont de Nemours & Co., Inc.; Fiske Brothers 
Refining Co.; General Motors Corp.; Gulf Oil 
Corp.; Gulf Research & Development Co.; Ken- 
dall Refining Co.; The Lubri-Zol Corp.; Packard 
Motor Car Co.; Shell Petroleum Corp.; Sinclair 
Refining Co.; Socony-Vacuum Oil Co., Inc.; 
Standard Oil Co. of Calif.; Standard Oil Co. 
(Ind.); Standard Oil Development Co.; D. A. 
Stuart & Co., Ltd.; Sun Oil Co.; Swan-Finch 
Oil Corp.; The Texas Co.; Tide Water Asso- 
ciated Oil Co.; Timken Roller Bearing Co., and 
Union Oil Co. of Calif. 





Field Editors 


Baltimore-Espy W. H. Williams 
Buffalo —-G. W. Miller 

Canadian — Warren B. Hastings 
Chicago — Austin W. Stromberg 
Cleveland — William G. Piwonka 
Dayton — Mearick Funkhouser 
Detroit — William F. Sherman 
Indiana —- Herman Winkler 
Kansas City -No Appointment 
Metropolitan — Leslie Peat 
Milwaukee — Theodore L. Swansen 
New England - J. T. Sullivan 

No. California —C. W. Spring 
Northwest —-R. J. Hutchinson 
Oregon — Philip Cogswell 
Philadelphia —H. E. Blank, Jr. 
Pittsburgh — Murray Fahnestock 
St. Louis —-C. T. Schaefer 

So. California —- W. G. Chamberlin 
So. New England —- John G. Lee 
Syracuse —No Appointment 


Washington — Capt. E. L. Cummings 


Veal Attends International Standards Meeting 





A portion of the 84 delegates from 


Standards Association technical sessions 


10 countries attending the International 
on automotive standardization held in 


Paris, June 21-22. Seated second from the right on the far side of the table is 
C. B. Veal, SAE research manager, who represented the United States at these 


meetings. 


At the head of the table is Maurice P. Berger, director of the French bureau of 
automotive standardization, a foreign member of the SAE since 1928. 


Among the countries represented were the United States, France, Germany, Great 


Britain, Italy, and Czechoslovakia. 











The meetings on automotive standardization were a part of a series of ISA con- 
ferences on 24 subjects held in Paris, June 14-26, at the invitation of the Associa- 
tion Francaise De Normalisation. Total attendance included 220 delegates from 
17 countries. Mr. Veal attended sessions which centered on automobiles, aero- 
nautics and petroleum products. 
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Student Branch Elects 


1937-1938 Officers 
e G.M.I. 


Concluding its 1936-1937 year with a dinner 
for 35 members and guests the Student Branch 
at General Motors Institute 
for the coming year as follows: Louis White, 
chairman-at-large; W. Hasbany, vice-chairman, 
section A; M. Perish, vice-chairman, section B; 


announced ofhcers 


R. F. Grogan, secretary-treasurer, section A, and 
W. F. Boyer, secretary-treasurer, section B. 
Graduating Student-Branch members were 


honor guests of the occasion and Retiring Chair- 
man P. H. A. Ball was presented with a gift in 
appreciation of his work for the past two years. 

Capt. Horace Stark, first pilot, F. R. Clemins, 
district trafic manager, and W. C. Wilson, local 
station manager, all of the Pennsylvania Air 
Lines, told some of the problems encountered in 
modern airline operation. Captain Stark showed 
an instrument he had designed to assist in blind 


flying. 


{t an earlier meeting Student Branch mem- 
bers inspected the plant of the Marvel Schebler 
Carburetor Division of Borg-Warner Corp. Carl 
F. High, of that company, was speaker at the 
dinner which followed the trip. His subject was 
“Fuel Inspection and Carburetion.” 


Drawings Available for 
V-Belt Testing Machine 


Working drawings have been prepared by the 
SAE Standards Committee from which a ma- 
chine may be constructed to test V-belts by 
methods given in the new SAE Standard for 
V-Belts and Pulleys (1937 
60-63). 

The design of the fixture has been made as 
simple as possible to give uniformly comparable 
results and long service. 

These drawings (SAE Nos. 7-7-10 and 7-711) 
are available to members of the Society at 50 
cents per set; to non-members at $1.00 per set. 
Orders should be addressed to Standards Depart- 
ment, Society of Automotive Engineers, 29 West 
39th St., New York. 


SAE Hanpsook, pp. 


SAE Men Assist in Running 


NEWS OF THE SOCIETY 


Compensation 


To compensate New England Section 
Treasurer Albert Lodge for his monthly 200- 
mile trips from Greenfield, Mass., to Section 
and Governing Board meetings in Boston 


during the winter, the New England Section 


Governing Board held its first 1937-1938 
mecting in Greenfield, July 28. Twelve 
members of the board made the trip from 
Boston. After business was taken care of 


dinner was served and the meeting adjourned 
to links of the Country Club of 
where the meeting was held. 


Greenfield 


Unauthorized Use of SAE 
Steel Numbers Misleading 


The system of numbering that was adopted 
by the Society many years ago for designating 
SAE Standard steel compositions is generally 


recognized and widely used throughout the auto- 
motive and associated industries and many other 
industries that are steel consumers. 
These numbers denote specific compositions that 
have been officially approved and adopted by 
the Society and have been made available to 
the steel producing and using industries. 

With the development of this almost universal 
recognition and use of SAE steels and their desig- 
nating numbers, instances have arisen from time 
to time of the unauthorized use of the number- 
ing system for compositions that are not in- 
cluded in SAE specifications. In some instances 
these numbers are used without a prefix but 
in some instances the prefix “SAE” has been 
a part of the designation. 

Such use of the SAE numbering system, par- 
ticularly with the prefix “SAE,” for designating 
compositions that are not included among those 
in the SAE Standard is misrepresentative, 
usually unintentionally so, and is misleading and 
confusing. 

The Society is not, of course, in a position 
to take action towards prohibiting such unau- 
thorized use of the numbering system but it 
calls attention to the impropriety of doing so. 

One of the reasons for this is that old steel 
compositions go out of use and new composi- 


general 
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tions are adopted as the industries progress, the 
cycle of such changes being from three to five 
vears. The unauthorized use of a number tor 
a steel of some special composition other than 
included in the SAE Standard would tend 
to more or less permanently identify that special 
composition with that number. 
Eventually the Society might adopt a 


those 


com- 
position perhaps similar to the special one 
already introduced but would find itself pre- 


vented from 
because 


using the 

of its prior usc 
handicap the 

keeping its specifications thoroughly 

and consistent with the numbering 

would lead to considerable 

the industries. 


proper number officially 
unofhicially. This would 
not only periodically 
up to date 
but 


contusion throughout 


Society in 


system 


SAE steel specifications are probably 
widely known and used of 


the most 
all the SAE Stand- 
ards and accordingly it is of real importance 
that avoided which would either 
handicap the Society in keeping these specifica- 
tions up to date periodically or which would 
result in general confusion through the unau- 
thorized application of the numbering system 
or numbers to non-standard compositions. 


practices be 


Ancient Cars Background 


For “Members Only” Forum 
@ Detroit 


Edison Institute in famous Greenfield Village 
will be the Detroit Section’s meeting place, Sept. 
27. There, amid cars dating from 1863 to the 
present, three papers will be presented on de- 
velopment of materials, engines, chassis and 
bodies. This will be a closed session, open only 
to members of the Society. A special display of 
old and new parts will be shown in connection 
with the program. Before the 
will be served at Dearborn Inn. 


Historical Data Wanted 


The Society archives hold but one copy each 
of three early SAE Rosters —for the years 1915, 
1916 and 1917. As it is desirable to keep such 
records in duplicate, donation of these books 
by members having spare copies will be wel- 
comed by the Society. During these years the 
rosters bore the ttle, “List of Members, Officers 
& Committees.” 


meeting dinner 


San Francisco’s Soap Box Derby 





As more than 115 boys of the San Francisco area competed in that city to determine the Section’s representative in the 
finals of the Chevrolet Soap Box Derby held in Akron, Aug. 15, SAE men were on hand to help make the event a success. 
Robert W. Martland, Jr., editor, Radco Publications (at left), was in charge of all preliminary derbies held in Pacific 


Coast cities. 


SAE members J. R. MacGregor, E. J. McLaughlin and W. V. Hanley, of the Standard Oil Co., and Carl W. 


Spring and L. R. Firsch of the Shell Oil Co., worked with him during the San Francisco event. 
According to Mr. Martland, “The most significant observation of the technical men was the impossibility of predicting 


winners. 


limit of 250 Ib., and ably driven would have a better chance than lighter coasters. 


every theory advanced.” 


Prior to the race competent SAE men calculated that coasters with fast wheels, built close to the gross weight 


Study of final data disproved practically 
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About SAE Members: 


.... At Home and Abroad 








R. P. Russell has been appointed executive 
vice-president of Standard ‘Oil Development Co., 
and under F. A. Howard, president, will assume 
general executive responsibility. Heretofore Mr. 
Russell was vice-president and general manager 
of the company. 

George D. Evans, assistant aeronautical 
engineer, ships experimental unit, has been 
transferred, with his organization, from Naval 
Air Station, Norfolk, to Naval Aircraft Factory, 
Philadelphia. 


F. M. Kincaid, Jr. has joined the Wright 
Aeronautical Corp., Paterson, N. J., as designer 
and layout man. He was formerly with the 
Waukesha Motor Co., Waukesha, Wis. 


Clayton Farris has been elected vice-presi- 
dent and general manager of the National 
Motor Truck Show, Inc., which will hold its 
fourth annual exhibition in Newark, N. J., Nov. 
6-12. 


Francis Rodwell Banks has been named 
assistant secretary of Ethyl Export Corp., Lon- 
don, foreign subsidiary of the Ethyl Gasoline 
Corp. He has been in charge of the technical 
work of the export company since 1930. Previ- 


F. R. Banks 
Advanced 





ously he had been connected with the technical 
department of the Anglo-American Oil Co. 


On Federal Air Board 


Included in the personnel of the newly 
formed Bureau of Air Commerce Advisory 
Board are the following SAE Members: Dr. 
George W. Lewis, director of aeronautical re- 
search, National Advisory Committee for Aero- 
nautics; Rear-Admiral Emory S. Land, member 
of the United States Maritime Commission; 
Leighton W. Rogers, president, Aeronautical 
Chamber of Commerce, and Col. Edgar S. Gor- 
rell, president, Air Transport Association of 
America. 

This advisory board has been formed by the 
United States Department of Commerce to con- 
sider “important national aeronautical prob- 
lems and the formulation of national policies 
with respect thereto,” according to an announce- 
ment in a recent issue of the Department's Air 
Commerce Bulletin. 


John Dickson, formerly afhliated with 
Hooven, Owens, Rentschler Corp., has been 
named assistant chief engineer, Diesel division, 
General Motors Research Laboratories, Detroit. 
He is a member of the Diesel Engine Division 
of the SAE Standards Committee. 


]. D. Gayer has joined the General Electric 
Co., Philadelphia works, as junior engineer in 
machine design. He was formerly a student at 
Ohio State University. 


Frank G. Alborn, formerly chief engineer 
of the White Motor Co., Cleveland, will devot 


F. G. Alborn 


Consultant 





his time to automotive consulting work, with 
an ofhce in Norwalk, Conn. His address is 
P. O. Box 327, Norwalk. 


Paul C. Spiess is now afhliated with the 
Bureau of Air Commerce at Union Air Termi- 
nal, Burbank, Calif. He was previously engi- 
neer with the Crusader Aircraft Corp., Glendale. 


Millard e.: Rowley, former analytical en- 
gineer with Lycoming Manufacturing Co., Wil- 
liamsport, Pa., is designer with Hamilton Stand- 
ard Propellers, East Hartford, Conn. 


A. H. Lau Fer, recently elected chairman 
of the Society’s Northern California Section, has 
joined the staff of Marvel Carburetor Sales Co., 
San Francisco. He was previously sales and ser- 
vice engineer, Julius Brunton & Sons Co., of the 
same city. 


H. K. Cummings, chief, automotive power 
plants section, National Bureau of Standards, 
has been appointed by the SAE Council to rep- 
resent the Society in the American Documenta- 
tion Institute. 


John H. Hunt, director, new devices sec- 
tion, General Motors Corp., spoke before a 
luncheon held by the Flint Rotary Club, Aug. 6. 
His subject was ““New Devices.” 


A. ]. Brandt has been named president of 
the National Tool Co., Cleveland. 


Alex Taub, powerplant development, Vaux- 
hall Motors, Ltd., and a member of the SAI 
Council, visited Headquarters while in_ this 
country to attend his son’s wedding which took 
place on his and Mrs. Taub’s silver wedding 
anniversary. He arrived in New York on July 
22 and sailed for England Aug. 21. 


Paul G. Hoffman, president of the Stude- 
baker Corp., spoke before the trafic engineering 
training school at Harvard University on 
Aug. 16. 


20 


R. L. 


Morrison 
General 
Manager 





Raymond L. Morrison has been named 
general manager of the Bendix-Westinghouse 
Automotive Air Brake Co., Pittsburgh. In this 
capacity he will fill the vacancy resulting from 
the recent death of Robert M. Heinrichs. Mr: 
Morrison was formerly district manager of the 
company with offices in Detroit. He joined th 
Westinghouse Air Brake Co. in 1915 and was 
transferred to the company’s automotive division 
in 1926. 


Dr. F. O. Clements, 
General Motors Research Laboratories, and past 
president of the American Society for Testing 
Materials, has presented that society with aj 
proximately $7,000 to be added to the principa 
of the A.S.T.M. Research Fund. The gift is 
the form of shares of General Motors Corp 
common stock. 


technical director 


Joseph Liston has terminated his connec- 
tion with the school of mechanical engineering, 
University of Oklahoma, to join the stat of 
Purdue University as assistant professor of aero 
nautical engineering. 


Dr. Miller McClintock, director, Harvard 
University Bureau tor Street Trafhe Research, 1s 
touring Germany, Holland, England and Franc: 
While in Germany he plans to study the supe: 
highways being constructed in that country. 


Axelson, automotive and 


Capt. O. A. 
safety engineer, Columbia Gas & Electric Corp 
New York, and H. O. Mathews, automotiv 
engincer, Public Utilities Engineering and Ser 
vice Corp., Chicago, have been appointed t 
membership on the Transportation Division otf 
the Standards Committee. Their appointment 
were approved by the Council at its July rf 
meeting. 


On Chrysler Board 





Owen R. Skelton Carl Breer 


SAE Members Carl Breer and Owen R. Sk 
ton, Chrysler executive engineers, have been 
named to the board of directors of the Chrys 
Corp. These two men have been long asso- 
ciated with Walter P. Chrysler and have con 
tributed greatly to the design of Chrysler prod 
ucts. Mr. Breer has been a member of the 
Society since 1920 and Mr. Skelton since two 
years later. 

(Continued on page 25) 
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second Annual SAE 


National 


Aireratt 


Production Meeting 


Oct. 7-9 


Los Angeles 





Ambassador Hotel 











... builders 


HE Army and the Navy 
of aircratt and engines . . . transport 
companies . . . makers of tactory equip 
ment... suppliers of raw materials .. . 
the National Advisory Committee tor 
Aeronautics are all contributing 
papers based upon theory and practical 
experience that will mark the Second 
SAE National Aircraft Production Meet- 
ing an all-important event in aviation’s 
1937 history. 

Seven technical sessions . .. an 
inspection trip through the famous 
laboratories of the California Insti- 
tute of Technology ... an aviation 

will keep interest high 
throughout this three-day meeting. 


banquet... 


Production subjects of current interest 
will get serious debate at this national 
forum. Such problems as engine mainte- 
nance and installation will be expressed 
from the operators’ point of view — and 
i i will tell 
“why” and what improvements are in 


in discussion manufacturers 
store. 

Stainless steel and its place in aircraft 
manufacture will be explained by a rep- 
resentative of one of the country’s lead 
ing users of this material—the E. G. 
Budd Mfg. Co. 
sium castings, die castings and molded 
plastics will all get concentrated atten 
tion. 


Steel castings, magne 


A paper is expected on production 
problems in the manufacture of alumi- 
num alloys. This, with another devoted 
to hydro-press operations, will be fea- 
tured at the all-important session on Air- 
craft Processes. 

“Factory 
and 


Equipment and Tooling” 
“Production Tools for Airplanes” 
are the titles of two vital papers that will 
comprise the Factory Equipment Session. 
of the Army and the 
Novy will tell of problems that occur in 


Representatives 


Sentember, 1937 


are such 


keeping fit the Nation’s first line of 
detense. 


with SAE 
Harry T. Woolson and Vice-Presi- 
dents A. L. Beall (aircraft-engine) 
and Fred E. Weick (aircraft), Gen- 
eral Chairman Carleton E. Stryker 
and Activity Meetings Representa- 
tives Peter Altman (aircraft) and 
S. D. Heron (aircraft engine), are 
putting finishing touches on the pro- 
gram. The Southern California Sec- 
tion 1s cooperating in making local 
arrangements. 


Working President 


Among the authors preparing papers 
authorities as: 


Donald H. 


Wood of the National Advisory Com- 
mittee for Aeronautics; A. Lewis Mac- 
Clain, chief test pilot, and R. S. Buck, 
project Pratt & Whitney; 
Henry A. Berliner, president, Engineer- 
ing & Research Corp.; Col. E. J. W. 
Ragsdale, E. G. Budd Manufacturing 
Co.; Robert Johnson, Wright Aeronauti- 
cal Corp.; D. M. Carpenter, production 
manager, and J. Van Doren, chief of tool 
design, Consolidated Aircraft Corp.; H. 
Oliver West, chief engineer, United Air 
Lines; Maj. Joseph T. Morris, U. S. 
Army Air Corps; and Fred Arnold, 
Naval Air Station, San Diego. 
(Continued on page 28) 


engineer, 


General Chairman Stryker with a Future Aviation Expert 





Photo by SAE Journal Field Editor W. G. 


Chamberlin 


General Chairman Carleton E. Stryker gets keen attention as he describes landing- 
gear mechanism for the benefit of a young enthusiast. This is Mr. Stryker’s second 


year as general chairman of the National Aircraft Production Meeting. 


He is 


chief engineer of the Curtiss-Wright Technical Institute. 
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HereArre Programs For 











Section Regional 


TRANSPORTATION 
MEETING 


Chicago Sept. 29 to Oct. 7 


Blackstone Hotel 


The Chicago Section, sponsor of this meet- 
ing, will have the cooperation of the Trans- 
portation and Maintenance and the Truck, 
Bus and Railcar Activities. 


Wednesday, Sept. 29 


Afternoon 


Rating a 14,000 lb. Gross-Vehicle-Weight Motor Truck - 
Frep L. FAULKNER, manager, automotive department, 
Armour & Co. 

Rebuttal of this paper will be made by engineers 
from the following truck manufacturing companies: 
White, G.M.C., International Harvester, Chrysler 
and Autocar. 


Evening Dinner Meeting 


Methods of Evaluating Extreme-Pressure Lubricants —C. A. 
CROWLEY, director of research, Technical Service 
Bureau. 


Thursday, Sept. 30 
Morning 


Sound Proofing and Ventilation of Motor Cars, Buses and 
Railroad Cars—R. F. Norris, in charge of acoustic 
research, C. F. Burgess Laboratories, Inc. 


Afternoon 
Economics of Retreading Tires—PHitie H. Smitn, Techni- 
cal Investigator. 


Friday, Oct. | 
Morning 


Bus Maintenance — this paper to be presented by the mainte- 
nance manager of a leading bus transportation com- 


Section 


TRACTOR 


Akron, Ohio 
Mayflower Hotel 


Sponsored by the Cleveland Sec- 
tion with cooperation of Trac- 
tor and Industrial Power Equip- 
ment Activity. 


Wednesday, Sept. 15 
9:30 A.M. 


C. E. FrupDEN 
Chairman 


Special Applications of Tractor Tires 
and Implement Tire Problems-—J. G. 
KreyYer, Firestone Tire & Rubber Co. 

Water in Tractor Tires—H. W. Dewze xt, 
B. F. Goodrich Rubber Co. 


Afternoon 
J. G. Swain & E. F. TOMLINSON 
Chairmen 


Plant visits to Goodyear Tire & Rubber 
Co. and B. F. Goodrich Rubber Co. 


Thursday, Sept. 16 


9:30 A.M. J. E. Hare 


Chairman 


Plant visit to Firestone Tire & Rubber 
Co. 


_— 2:00 P.M. Evmer McCormick 

Afternoon Chairman 

| Inspection trip through the plant of the Electro-Motive Functions of the Tire and Rim Associa- 
| Corp. 
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Big AE Meetings 








MEETING 


Sept. 15 to 17 


tion —C. L. WENZEL, president, Tire & 
Rim Association. 

Tractor and Implement Rim Problems - 
H. J. LaFave, Goodyear Tire & Rubber 
Co. 

The Design, Production, Factory Han- 
dling and Transportation of Tractor 
and Implement Wheels — J. H. PLoeun, 
French & Hecht, Ine. 


Evening B. F. Jones, Chairman 
A. T. CoLweti, Sponsor 


Rubber Industry Dinner —- sponsored by 
Akron’s rubber manufacturers. 


Welding Session — sponsored by the 
Cleveland Section. 


Friday, Sept. 17 
9:30 A.M. E. F. BRUNNER 


Chairman 


Tire Testing Demonstration at Goodyear 
Zeppelin Dock. 


2:00 P.M. A. W. Lavers 


Chairman 


A New Method for Testing Tractor Tires 
-M. K. Jessup and A. W. Butt, U. S. 
Rubber Products, Inc. 

Results of Tractor Tire Test Program - 
R. P. Gaytorp, Goodyear Tire & Rub- 
ber Co. 


Tulsa, Okla. 


National Regional 


FUELS & LUBRICANTS 





MEETING 


Hotel Mayo 


Sponsored by the SAE Fuels and Lubricants 
Activity 


Thursday, Sept. 30 
9:30 A.M. 


The Development of the Diesel Around Oil Country Prob- 
lems —C. L. Cummins, Cummins Engine Co. 

Economic Place of Automotive Oil Engines —- A. F. Camp- 
BELL, Waukesha Motor Co. 


2:30 P.M. 


Oil Field Operations— A. W. S. Heratncton, Marmon-Her- 
rington Co. 

Evolution of Bus Maintenance Practice-Fioyp Parras, 
Southwestern Greyhound Lines, Ine. 


6:30 P.M. Banquet 


SAE Activities John A. C. Warner, SAE secretary and 
general manager. 


Friday, Oct. | 
9:30 A.M. 


Gasoline Volatility—-H. M. Trimsre and R. C. ALpEN, 
Phillips Petroleum Co. 

Essentials of Fuel Utilization in Diesel Engines of the Auto- 
motive Type —Rosert D. Best, Continental Oil Co. 


2:30 P.M. 


Engine Cooling Problems—F. M. Younc, Young Radiator 
Co. 

Bringing the Private Owner Airplane Up to Date —- Mac 
SuHort, Los Angeles. 


6:30 P.M. Dinner 
Student Meeting — Debate 


Diesel Engine Vs. Gasoline Engine for Automotive Applica- 
tions — UNiversiry OF OKLAHOMA vs. TuLSA UNIvER- 
SITY. 
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Sept. 30 to Oct. 1 











FFICER 


® Baltimore 


Chairman: E. W. JAHN, superintendent, trans- 
portation, Consolidated Gas, Electric Light & 
Power Co.; vice-chairman: L. W. SHank, divi- 
sion manager, Ethyl Gasoline Corp.; treasurer: 
Ropert C. Harr, mechanical engineer, Balti- 
more Transit Co.; secretary: Epwarp STEAD, 
chief engineer, Koppers Co. 


@ Buffalo 


Chairman: RayMonp P. JoHNsoN, supervisor 
of distribution, Socony-Vacuum Oil Co., Inc.; 
vice-chairman: O. ARNoLD HANSEN, automotive 
engineer, Linde Air Products Co.; secretary- 
treasurer: GEorGE W. MILLER, vice-president, 
charge production, Technical Division, Ameri- 
can Lubricants, Inc. 


@ Canadian 


Chairman: Wiiiiam E. McGraw, chicf engi- 
neer, Chrysler Corp. of Canada, Ltd.; vice- 
chairman: Cuarcres E. Tirston, assistant to 
manager, Lubrication Department, Imperial Oil 
Co.,, Ltd.; treasurer: Marcus L. Brown, Jr., 
factory manager, Seiberling Rubber Co. of Can- 
ada, Ltd.; secretary: WARREN B. HastiNnos, edi- 
tor and manager, Canadian Motorist. 


@ Chicago 


Chairman: Harry F. Bryan, carburetor engi- 
neer, International Harvester Co.; vice-chairman: 
D. Epwin GAMBLE, vice-president, general man- 
ager, Borg & Beck Division, Borg Warner Corp.; 
treasurer: Harry O. MaATHEWs, automotive en- 
gineer, Public Utilities Engineering & Servicing 
Corp.; secretary: Epwarp A. Sipp, assistant to 
president, manager, sales, Burgess Battery Co. 


@ Cleveland 


Chairman: B. Frank Jones, chief engineer, 
Indiana Division, White Motor Co.; vice-chair- 
man: Jonn E. Hacker, production manager, 
Winton Engine Mfg. Corp.; vice-chairman for 
Akron and Canton districts: WaLter E. Sniv- 
ELY, manager, tire design, Goodyear Tire & 
Rubber Co.; treasurer: ARTHUR TOWNHILL, ex- 
perimental engineer, Thompson Products, Inc.; 
secretary: ARTHUR O. WILLEY, consulting engi- 
neer, Lubri-Zol Corp. 


@ Detroit 


Chairman: FLoyp F. Kisuuine, chicf engineer, 
Graham-Paige Motors, Inc.; vice-chairman, rep- 
resenting Aeronautic Activity: WiLL1AM F. Ger- 
HARDT, professor, aeronautic engineering, Wayn« 
University; vice-chairman, representing Body 
Activity: I, L. Carron, body engineering depart- 
ment, Chrysler Corp.; vice-chairman, represent- 
ing Passenger Car Activity: Georce A. De- 
LANEY, electrical engineer, Pontiac Motor Co.; 
vice-chairman, representing Production Activity: 
JosEPpH GESCHELIN, Detroit technical editor, 
Chilton Publications; vice-chairman, representing 
Student Activity: ALBert C. Hazarp, engineer, 


TA‘E 


ECTIO 

















Chevrolet Motor Co.; treasurer: F. W. Marscu- 
NER, Western sales manager, New Departure 
Mfg. Co.; secretary: R. N. JANeway, research 
engineer, Chrysler Motor Corp. 


@ Indiana 


Chairman: Roserr M. Crircnriecp, chief 
engineer, Delco-Remy Corp.; vice-chairman: 
Macy O. Teeror, charge research engineering, 
Perfect Circle Co.; vice-chairman: ALBERT L. 
McCo.ioum, sales manager, National Malleabl« 
& Steel Castings Co.; vice-chairman (ex-officio): 
Cuarces C. Merz, manager, Merz Engineering 
Co.: treasurer: Ropert C. WALLACE, assistant 
chief engineer, Marmon-Herrington Co., Inc.; 
secretary: Hartow Hype, Indianapolis. 


@ Kansas City 


Chairman: Eart W. PuGue, plant manager, 
Chevrolet Motor Co.; vice-chairman: CHARLES 
W. McA uisrer, lubrication engineer, Sinclair 
Refining Co.; secretary-treasurer: Harotp W. 
Vetter, chief inspector, Chevrolet Motor Co. 


@ Metropolitan 


Chairman: S. G. Ticpen, president, trea- 
surer, S. G. Tilden, Inc.; vice-chairman: Haro._p 
F. BLaNcHarD, technical editor, Motor Maga 
sine; vice-chairman for Aeronautics: R. F. 
Gace, assistant chief engineer, Wright Aero- 
nautical Corp.; vice-chairman for Diesel En- 
gines: W. J. CumMinG, general superintendent, 
Surface Transportation Corp.; vice-chairman for 
Fuels and Lubricants: Maurice Wacter, chief 
engineer, Walter Motor Truck Co.; vice-chair- 
man for Passenger Car and Body: R. M. Crea- 
GER, engineer, transportation, Public Service 
Electric & Gas Co.; vice-chairman for Student 
Activities: H. S. CAMERON, instructor, mechan- 
ical technology, Pratt Institute; vice-chairman 
for Transportation and Maintenance: T. L. 
PREBLE, supervisor, automotive transportation, 
Tide Water Associated Oil Co.; treasurer: JOHN 
J. Power.son, assistant to manager, motor- 
vehicle department, Standard Oil Co. of N. J.; 
secretary: M. C. Horine, sales promotion man- 
ager, Mack Mfg. Corp. 


@ Milwaukee 


Chairman: Greorce W. Curtis, district man- 
ager, Timken Roller Bearing Co.; vice-chair- 
man: Joun J. Hixt, vice-president, Young Radi- 
ator Co.: treasurer: Ropert M. SCHAEFER, 
assistant to president, Twin Disc Clutch Co.: 
secretary: WALTER F. STREHLOW, engineer, Trac- 
tor Division, Allis-Chalmers Mfg. Co. 


@ New England 


Chairman: JoHN H. WaALsnH, superintendent, 
rolling stock and shops, Middlesex & Boston 
Street Railway Co.; vice-chairman: GrorGe A. 
Downey, assistant manager, George Lawrence, 
Inc.; treasurer: ALBERT Lopce, district agent, 
Goodrich Oil Products Co., Inc.; secretary: 
Joun W. Lane, automotive engineer, Socony- 
Vacuum Oil Co., Inc. 
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@ Northern California 


Chairman: At. Harry Lau Fer, Marvel Car- 
buretor Sales Co.; vice-chairman: Gerorcr L, 
NEELy, research engineer, lubrication specialist, 
Standard Oil Co. of Calif.; treasurer: ULyssrs 
A. PaTcHETT, assistant protessor, Stanford Uni 
versity; secretary: W. S. Crowe.i, San Fran 


cisco. 


@ Northwest 


Chairman: W. W. CHURCHILL, superintendent 
of equipment, Washington Motorcoach Co.; 
vice-chairman: HarLtey W. Drake, superinten- 
dent of equipment, Pacific Highway Transport; 
treasurer: RaLpH P. Denison, foreman auto re- 
pairs, City of Seattle, Lighting Department; 
secretary: JOHN C. CLENDENEN, salesman, Stand- 
ard Oil Co. of Calif. 


@ Oregon 


Chairman: JosepH P. SeGHERs, president, 
manager, Seghers Motors Co.; vice-chairman: 
Frep DuNpEE, manager, Dundee Auto Repairs 
& Machine Works; treasurer: KENNETH H. 
Mutcnu, service manager, Wentworth & Irwin, 
Inc.: secretary, Herspert ZENGER, manager, 
George Faulkner Co. 


@ Philadelphia 


Chairman: F. L. CREAGER, superintendent, 
enginecring, Model Shop, RCA Mfg. Co.; vice- 
chairman: F. C. Hustey, general service man- 
ager, Autocar Co.; treasurer: WILLIAM SCHWARZ, 
Jx., district service manager, White Motor Co.; 
secretary: Henry JENNINGS, technical editor, 
Commercial Car Journal. 


@ Pittsburgh 


Chairman: RatpH BaGGALeEy, JR.,  super- 
intendent of equipment, McCrady-Rodgers Co.; 
vice-chairman: R. M. We.xker, Gulf Oil Corp.; 
treasurer: CHARLES R. Lunp, lubrication engi- 
neer, American Oil Co.; secretary: Grorce W. 
BRISBIN, superintendent automotive and safety, 
Peoples & Columbia Natural Gas Companies. 


@ St. Louis 


Chairman: J. E. Jury, manager, technical ser- 
vice, Shell Petroleum Corp.; vice-chairman: 
JoHn Cox, Wagner Electric Corp.; treasurer 
R. J. GREENSHIELDS, JR., engineer, Motor Test 
Laboratory, Shell Petroleum Corp.; 
Dwicut M. Gorpon, experimental 


secretary: 
engineer, 


Carter Carburetor Corp. 


@ Southern New England 


Chairman: Herspert W. Best, assistant pro 
fessor, Yale University, School of Engineering; 
vice-chairman: E. R. Carter, vice-president, 
charge of engineering, Fafnir Bearing Co.; vice- 
chairman for Aeronautics: Rex B. Betser, chief 
engineer, Chance Vought Aircraft Div., United 
Aircraft Mfg. Corp.; treasurer: T. C. DELAvAL- 
Crow, chief engineer, New Departure Mfg. Co.; 
secretary: CHesTeR R. WELLS, design engineer, 
United Aircraft Corp., Pratt & Whitney Engine 
Division. 


@ Syracuse 


Chairman: Epwarp S. Marks, Doman 
Marks Engine Co.; vice-chairman: Cari T. 
Doman, Doman-Marks Engine Co.; 
WittiaMm G. Hawtey, Syracuse;  secretar 
RicHarp F,. Russe, 


Foamite Corp. 


treasurer: 


American La France & 


@ Washington 


Chairman: W. F. BEasLry, automotive engi- 
neer, U. S. Army, Ordnance Department; vice- 
chairman: E. B. ENGLisH, manager, Washington 
Office, Caterpillar Tractor Co.; treasurer: C. S. 
Bruce, assistant mechanical engineer, National 
Burcau of Standards; secretary: Cuarces Hi- 
LER, JR., associate automotive engineer, Wat 
Dept., Automotive Section Artillery Division, 
Ordnance Office. 
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About SAE Members: 
.... At Home and Abroad 








(Continued from page 20) 


Alfred Reeves, vice-president of the Auto 
mobile Manufacturers Association, predicts that 
American exports of and trucks will ex- 
ceed 600,000 this year, basing his forecast upon 
observations made during his 
European automotive 
noted that the 
Europe have 
record 


cars 


recent trip to 
Mr. Reeves 
manufacturers 1n 
been enjoying the same kind of 
that car makers in the United 
States have had during the past six months. 


centers. also 


automobile 
business 
Yoshio Ogawa, who has been practicing as 


consulting engineer in Los Angeles, sailed for 
Japan early in August to accept a new position. 


Max H. Schachner has been named assis- 


tant sales manager of the Winton Engine Corp. 
formerly 


He was supervisor of engine sales, 


Max H. Schachner 


Joins Winton 





Caterpillar Tractor Co., Peoria, Ill., and prior to 
that was connected with Continental Motors. 


E. L. Cord has resigned as chairman of the 
Cord Corp. He has sold his entire holdings in 
the corporation to a group of New York banker 
and is reported to have 
$2,632,000 in the transaction. 


received a total of 


David W. Grimes is head of the experi- 
mental engineering department, 
Manufacturing Co., Lansing, Mich. 


John Bean 


George Mezey has joined the Pontiac Mo- 
tor Division of General Motors as service repre- 
sentative for the state of Florida. He will make 
his headquarters at Orlando. 


Frederick E. King, formerly a student at 
the University of Michigan, has joined Prest-O- 
Lite Co., Inc., Indianapolis, as acetylene research 
engineer. 


Charles F. Kettering, vice-president of 
General Motors in charge of research, predicted 
37,000,000 motor-vehicles by 1960 in a talk be- 
fowe the American Society of Civil Engineers at 
its 67th annual convention, July 21. 


A. H. Packer, editor, Motor Service Maga 
zine, is author of the book, “Electrical Trouble 
Shooting,” of which a revised edition has re- 
cently been published. 

Ferris L. McRay, a former member of the 
SAE Student Branch at Oregon State College, 


has joined the Allis-Chalmers Manufacturing 
Co., Milwaukee, as student engineer, tractor 


division. 


John A. Kany, formerly a member of the 
SAE Student Branch at Purdue University, has 
joined the Reo Motor Car Co. During his train- 
ing period he will be transferred from one de- 
partment to another. 
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A. J. 
Langhammer 
Named 


President 


A. ]. Langhammei has been made presi- 
dent of the Amplex Division of Chrysler Corp. 
He was previously in charge of manufacturing 
and sales, Bearing Division of Chrysler. 


T. P. Samuels has joined the oil sales de- 
partment of the Crane Co., Chicago, Ill. He 
will sell to refineries. 


Charles K. Edward has been made pur- 
chasing agent for Dallas E. Winslow, Inc. He 
will be located in Detroit. Mr. Edward was 
formerly manager, Dallas E. Winslow of Can- 
ada, Ltd. 


Charles H. Jackson is chief of test equip- 
ment construction, International Radio Corp., 
Ann Arbor, Mich. Before taking this position 
he was a student at the University of Michigan. 


Alfred R. Code has been advanced from 
automotive engineer to chief engineer, technical 
department, by Vacuum Oil Co., Pty., Ltd., 
Melbourne, Australia. 


C. A. Spinola has been appointed instructor 
in the high school at Hilo, Hawaii, by the De- 
partment of Public Education, Territory of 
Hawaii. He was formerly a student at the Poly- 
of Enginecring, Oakland, Calif. 


tec hnic Coll ce 


Herbert Clark 
Takes New Post 


Herbert Clark, former managing director 
of Tangyes, Ltd., Birmingham, England, has 
become associated with Nufheld Mechanizations, 
Ltd., also in Birmingham, as deputy managing 
director. 


E. R. Birchard recently was appointed re- 
gional manager, General Motors Products of 
Canada, Ltd., with headquarters at Regina. Prior 
to this appointment Mr. Birchard, who has been 
with G.M.C. for 17 vears, was assistant general 
manager of the company, located at 
Oshawa. 


sales 


Research Committee Changes 


At its July 16 meeting the SAE Counc: 
approved the following Research Committec 
changes: Robert V. Kerley to replace Capt. F. D. 
Klein on the Crankcase Oil Ojiliness Research 
Committee, the Crankcase Oil Stability Research 
Committee and the Fuels Research Committee; 
W. M. Holaday to replace C. H. Schlesman on 
the Crankcase Oil Oiliness Research Committee 
and the Fuels Research Committee; J. H. Kres- 
tan to replace A. R. Lange as representative for 
the Swan-Finch Oil Corp. on the Extreme- 
Pressure Lubricants Research Committee; Carl 
Beaver to replace Earl Bartholomew on the Igni- 
tion Research Committee. 
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E. L. Allen has 


neer of the Auburn 


been appointed chief engi- 
Automobile Co., Conners- 
ville, Ind. He was previously Auburn’s chief 
body engineer. Mr. Allen has been affiliated 
with the automobile industry since 1920; with 
Auburn since 1928. 

Samuel Untermyer, 2nd, who has been 
with Sinclair Refining Co., East Chicago, Ind., 
as fuel tester, has joined the Hercules Motors 
Co., Canton, Ohio. 

L. G. Kretser, until recently a student at 
Purdue University, has joined the AC Spark 


Plug Division of G.M.C., Flint, Mich., as 
dent engineer. 


stu- 


Dr. Gustav Egloff, director of research, 
Oil Products Co., delivered the first 
branch lecture of the Institution of Petroleum 
Technologists at the Royal Society of Arts, Lon- 
don, June 8. His subject was “Synthesis in the 
Oil Industry.” The lecture was also delivered to 
the South Wales branch, June 9, and to the 
northern branch at Manchester, June 11. On 
June 8, Dr. Egloff also addressed the Oil Indus- 
tries Club on “Polymer Fuels.” At the World 
Petroleum Congress, held in Paris, June 14-19, 
Dr. Egloff presented a paper of which he was 
co-author with W. H. Hubner and G. B. 
Murphy, also of Universal Oil Products Co. 
Titled ‘“‘Aircraft Fuel Specifications — Present and 
Future,” it is published in the July 28 issue of 
National Petroleum News. 


Frank E. Phillips, export manager, Gem- 
mer Manufacturing Co., Detroit, is 
European automobile centers. 
turn early this month. 


Universal 


visiting 
He expects to re- 


Thomas Midgley, ]r., vice-president, Ethy! 
Gasoline Corp., will be chairman of a sympo- 
sium on characteristic properties of hydrocar- 
bons at the 94th meeting of the American Chem- 
ical Society, Rochester, Sept. 6-10. Dr. Gustav 
Egloff, of the Universal Oil Products Co., and 
Dr. J. C. Morrell, of the same company, are 
authors of a paper on ‘“‘Petroleum as Source Ma- 
terial for Chemical Derivatives,’ to be given at 
another session of the meeting. 


H.C. Mougey, chief chemist and assistant 
technical director, General Motors Corp., has 
been nominated to the executive committee of 
the American Society for Testing Materials. 


Charles W. Gadd is research assistant with 


General He was 


Institute 


Motors Research Laboratories. 
previously a student at Massachusetts 
ot Technology. 


Paul D. Hileman has been appointed gen- 


Motor Products Co.. 
Thompson Products. 


cral manager of the Jadson 
Bell, Calif., a subsidiary of 


Paul D. Hileman 


To California 





Inc. Mr. Hileman, who has been active in the 
Detroit Section, has been Detroit representative 
for the parent organization for the last 
years. 


Edward C. Hoenicke has been elected 
vice-president and a member of the board of 
directors of the Eaton-Erb Foundry Co., Detroit. 
Prior to this promotion Mr. Hoenicke was the 
company’s sales manager. 


nine 
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Chien Kao has joined the staff of General 
Motors Truck Co., Pontiac, Mich., as tool de- 
signer. 


Howard H. Heffley is taking the engi- 


Neering training course of the Cooper-Bessemer 


Howard H. Heffley 


Training 





Corp., Grove City, Pa. He was formerly chair- 
man of the SAE Student Branch at Ohio State 
University. 


3 Te Berry, a former student at Ohio 
State University, has joined the Shell Petroleum 
Co., as junior mechanical engineer, motor lab- 
oratory, St. Louis, Mo. 


S.A.E. JOURNAL 


J. H. Hunt Re-Elected 
President of E.S.D. 


John H. Hunt, director, new devices section, 
General Motors Corp., has been elected to serve 
a second term as president of the Engineering 
Society of Detroit. Clyde R. Paton, chief engi- 
neer, Packard Motor Car Co., and Glenn Coley, 
metallurgist, Detroit Edison Co., have been 
elected treasurer and assistant treasurer, respec- 
tively. These three SAE members are also serv- 
ing their second year as directors of the E.S.D. 

R. N. Janeway, research engineer, Chrysler 
Corp., has been elected vice-chairman of the 
Afhliate Council of E.S.D. 


c. & Eksergian, chief engineer, Budd 
Wheel Co., has been named chairman of the 
American Welding Society’s newly formed 
Automotive Council. Other SAE members serv- 
ing on this council are: W. H. Graves, chief 
metallurgist, Packard Motor Car Co.; John H. 
Hunt, director, new devices section, General 
Motors Corp.; H. M. Northrup, chief engineer, 
Hudson Motor Car Co.; and David Wallace, 
president, Chrysler Division of Chrysler Corp. 


George ]. Mead, vice-president and chief 
engineer of United Aircraft Corp., recently re- 
ceived an honorary degree of Doctor of Science 
from Trinity College in recognition of his out- 
standing contributions to the science of aero- 
nautics. 


Edward C. Yokel is draftsman for the 
Twin Disc Clutch Co., Racine, Wis. He 
merly attended Purdue University. 


tor- 
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Max Hofmann has been appointed export 
sales manager of the Waukesha Motor Co., 
Waukesha, Wis. He has been a member of the 
Waukesha engineering staff since 1926, when 
he came to that company from the Argentine 
branch of Korting Brothers, German Diesel en- 
gime manufacturers. Last year he was SAE 
JourRNAL field editor for the Milwaukee Section. 


Logan Roark, a former student at the Uni- 
versity of Oklahoma, has joined the engineering 


staff of the Stearman Aircraft Co., Wichita, 
Kan. 
S. E. Dithmer, sales manager, General 


Motors Japan, Ltd., and a member of the SAE 
Overseas Relations Committee, left his head- 
quarters in Osaka, Japan, on July 19 for a visit 
to this country. He expects to return early in 
December. 

Hubert N. Harmon, a recent graduate 
from Purdue University, is junior aeronautical 
engineer with the National Advisory Committee 
tor Aeronautics at Langley Field, Va. 


Changes at Caterpillar 


Three SAE men have been transferred to new 
positions by the Caterpillar Tractor Co. 
Weeks, for two manager of the 
sales division at Peoria, again takes charge of 
the Washington, D. C., office which he had pre- 
viously managed. E. B. English, formerly man- 
ager of the Washington office, has been made 
manager of Federal and state sales, with head- 
quarters at Peoria, succeeding H. H. Howard, 
recently appointed manager of the engine sales 
division at Peoria. 


Paul 


years engine 





Obituaries 





G. A. Schreiber 


G. A. Schreiber, Detroit consulting engineer, 
died Aug. 16 as the result of injuries received 
when he was struck by an automobile July 21. 
He had been a member of the SAE since 1911, 
joining the Society shortly after coming to this 
country from Germany, the land of his birth. 
He was born in Saxony in 1881 and had five 
years of training in German technical schools. 
Later he attended Queen’s University at Kings- 
ton, Ontario. 

From 1903 to 1906 he held positions with 
the Adler and Daimler companies in Germany 
and the Spyker works in Holland. He had 
previously worked at the Krupp plants and the 
Ludwig Loewe Co. in Germany. 

During his early years in this country he 
wrote for technical papers here and in Germany, 
was with the old E.M.F. Co. and from 1g10- 
1914 handled sales for E.M.F. and the Paige 
Motor Car Co. in Europe. He was production 
engineer for Willys-Overland in the early ’20s 
and later was associated with General Motors 
Truck and White. He established his practice 
as consultant in 1926. Mr. Schreiber was a 
familiar figure at SAE meetings. 


Joseph C. Halbleib 


Joseph C. Halbleib, a member of the Society 
since 1911, died on Aug. 16, following an 
emergency operation. He was 58 years old. 

Mr. Halbleib was sales manager of the Delco 
Appliance Corp., Rochester, N. Y., formerly the 
North East Electric Co., which he helped found 
with his brother, Edward A. Halbleib, an SAE 
member. Until the company was purchased by 
General Motors in 1929, Mr. Halbleib was a 
director. The two Halbleib brothers developed 
the electric starter-generator manufactured by 
the company. 

He was also active in the founding of the 


Electromatic Typewriter Co., now a division of 
International Business Machine Corp., and was 
vice-president of the Rochester Brewing Co. 


George Robert Bott 


George Robert Bott, chief engineer and a di- 
rector of the Norma-Hoffmann Bearings Corp., 
Stamford, Conn., died Aug. 14 following a 
heart attack at his summer home near New 
Canaan, Conn. Mr. Bott, who had been a mem- 
be: of the Society since 1914, was particularly 


George R. 
Bott 





interested in SAE standardization work and was 
chairman of the Ball & Roller Bearing Division 
of the Standards Committee at the time of his 
death. He had held this position since 1930 and 
had previously been vice-chairman (1926-1929). 
He first became active in this work in 1917. 

Mr. Bott, a pioneer in the anti-friction bear- 
ing industry and holder of several patents, 
joined the Norma-Hoffmann Corp. about 25 
years ago. He had previously engaged in con- 
sulting work and earlier had held important 
engineering positions in automotive and other 
industries. 

He was born at Burlington, Iowa, in 1879. 


In rgo1 he received his M.E. degree from Ohio 
State University and returned there in 1906 to 
serve three years as a member of the faculty. 


C. C. McConville 


C. C. McConville, superintendent of the Clin- 
tonville factory of the Four Wheel Drive Auto 
Co., died suddenly on Aug. 10 following a 
heart attack which occurred in the FWD fac- 
tory. He was 63 years old and had been a 
member of the Society since 1918. Funeral ser- 
vices were held Aug. 12 in the showroom of 
the factory in which he had worked for 21 
years. 

Mr. McConville graduated from the Univer- 
sity of Wisconsin in the class of ’98, and in the 
following year coached Wisconsin’s famous 
“berry crate’ crew. In 1900 he became super- 
intendent of factories for the Emerson Brandi- 
ham Co., and later held a similar position with 
the Big Four Tractor Co. of Minneapolis. He 
was appointed superintendent of the FWD fac- 
tory in 1916 and in that capacity directed pro- 
duction of thousands of trucks during the World 
War. 


Merton A. Dunnigan 


Merton A. Dunnigan, manager, operating de- 
partment, W. H. Barber Co., Minneapolis, died 
recently. He had been afhliated with the oil 
industry since 1916 when he was graduated 
from the University of Michigan with degrees 
of Bachelor of Arts and Bachelor of Science in 
chemistry. Mr. Dunnigan was chemist and en- 
gineer with the Pure Oil Co., manager of the 
Western Oil Co., Ltd., of Canada, and manager 
of lubrication department, White Eagle Oil & 
Refining Co., before joining the W. H. Barber 
Co. as engineer in 1926. He was made manage! 
of the operating department in 1930, the year 
after joining the SAE. He was 42 years old and 
a native of Michigan. 




















New 


Ampsrose, Henry A. (M) research chemist, 
Gulf Research & Development Co., P. O. Drawer 
2038, Pittsburgh, Pa. 

Bascer, Watt E. (A) chief, automotive divi- 
sion, American Steel Foundries, Indiana Harbor 
Works, East Chicago, Ind.; (mail) 2508 E. 
Beverly Rd., Milwaukee, Wis. 

BALMER, Ricuarp C. (J) draftsman, Yellow 
Truck & Coach Mfg. Co., Pontiac, Mich.;( mail) 
234 Liberty St. 

3ERNA, TELL (A) general manager, National 
Machine Tool Builders’ Assn., 
Ave., Cleveland, Ohio. 


10525 Carnegi« 


SourQqUE, A. V. (A) secretary, treasurer, 
Western Petroleum Refiners Assn., 607 Cosden 
Bldg., Tulsa, Okla. 

Bower, Joe Harry (J) student engineer, 


Buick Motor Co., Flint, Mich.; (mail) 1540 N. 
Saginaw. 
Bracu, Ernest J. W. (J) draftsman, Busch- 


Sulzer Bros. Diesel Engine Co., Second and 
Utah Sts., St. Louis, Mo.; (mail) 2631 Louisi- 
ana Ave. 


Brown, Lester (J) instructor, auto mechanics, 
Board of Education, McKinley High School, 
Canton, Ohio; (mail) 415 N. Main St., North 
Canton, Ohio. 

Bruce, James G. (M) technical editor, Mac- 
Lean Publishing Co., Ltd., Toronto, Ont., Can- 
ada; (mail) 481 University Ave. 

3RYANT, Don H. (A) special representative, 
Western Automatic Machine Screw Co., Elyria, 
Ohio; (mail) 541 Engineers Bldg., Cleveland, 
Ohio. 

Canpy, JAMEs Bentiey (A) lubrication engi- 


neer, D-A Lubricant Co., Inc., Indianapolis, 
Ind. 
CorNWELL, Burr Irwin (A) vehicular su- 


perintendent, Hall Baking Co., Div. of Cont- 
nental Baking Co., 86 Joy St., Somerville, Mass.; 
(mail) R.F.D. No. 1, Rockland, Mass. 

CourTNEY, JosepH F. (A) president, Under- 
writers Safety Device Corp.; West Town Auto 
Body & Service, Inc., 4640 W. Washington 
Blvd., Chicago, Ill. 

Davey, Pau H. (M) president, Davey Com- 
pressor Co., Inc., 266 N. Water St., Kent, Ohio. 

Davips, WiLL1aM C. (SM) supervisor, marine 
engineer, U. S. Navy, Bldg. 5, Navy Yard, 
Brooklyn, N. Y.; (mail) 138 Union Ave., 
Rutherford, N. J. 

Davis, Roy H. (M) president, general man- 
ager, Canadian Atlas Steels, Ltd., E. Main St., 
Welland, Ont., Canada. 

D’Esposiro, JaMeEs F., Scr. (A) Motor Ser- 
geant, U. S. Army, Service Battery, 104th Field 
Artillery, 168th St. & 93rd Ave., Jamaica, L. L, 
i a a 


Epwarps, W. C. (M) assistant chief engineer, 


Delco Remy Div. of General Motors Corp., 
Anderson, Ind.; (mail) 733 W. Seventh St. 
FacroL, Rospitey D. (A) president, Leibing 


Automotive Devices, Inc., Detroit, Mich.; (mail) 
5725 Mt. Elliott Ave. 

F Ciirrorp R. (J) junior designing 
3usch-Sulzer Bros. Diesel Engine Co., 
3300 S. Second St., St. Louis, Mo.; (mail) 1946 
E. Warne Ave. 

Ferrit, JAMES ANDREW (A) wholesale sales- 
man, Shell Oil Co., 1008 W. Sixth St., 
Angeles, Calif.; (mail) 1109 S. Oakhurst. 


EILER, 
engineer, 


Los 


FickEN, GeorceE V. (J) jumior engineer, 
Socony-Vacuum Oil Co., Inc., 26 Broadway, 
New York City. 

FortNEY, Water S. (J) superintendent, 


Power Prover Dept., Cities Service Oil Co., Box 
1748, Fort Worth, Texas. 

FromM, JosePpH (A) service mechanic, service 
and maintenance of motor equipment, Pure Oil 
Co., 10th & Blueball Ave., Marcus Hook, Pa. 

Frost, Howarp A. (J) assistant engineering 
manager, Hastings Mfg. Co., Hastings, Mich. 


September, 1937 


Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between July 15, 1937, and 
August 15, 1937. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Giorpano, Luict (A) chairman of board, 
Carburatore Zenith, Via Freidour 9, Torino, 
Italy. 


GorerkeE, Epwin O. (M) chief engineer, bear- 
ing division, Bohn Aluminum & Brass Corp., 
Detroit, Mich.; (mail) Oakman Blvd., 
Dearborn, Mich. 

GoLvEN, VERNON C. (A) Diesel engine super- 
visor, Atchison, Topeka & Santa Fe Rwy. Co., 
17th & Wentworth, Chicago, Ill.; (mail) 7655 
S. Sangamon St. 

GRUENEWALD, 
motor 
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Vat F. (M)_ superintendent, 
transportation, Southeastern Div., Pure 
Oil Co., 140 Spring St., S. W., Atlanta, Ga.; 
(mail) 430 E. Ponce de Leon, Decatur, Ga. 

HapLey, WALTER C. (J) automotive engineer, 
Socony-Vacuum Oil Co., 412 Greenpoint Ave., 
Brooklyn, N. Y.; (mail) 4 Willow Ave., Larch- 
mont, N. Y. 


Heine, Witiiam A. (J) research associate, 
National Bureau of Standards, Washington, 
D. C.; (mail) 6501 Third St., N. W. 


Herr, Cuarces H. (J) draftsman, Busch- 
Sulzer Bros. Diesel Engine Co., 3300 S. Second 
St., St. Louis, Mo.; (mail) 
Ave. 

HERZFELD, EuGENE (J) consulting engineer, 
Combustion Engrg. Corp., 200 Madison Ave., 
New York City. 

Hitt, Howarp (J) mechanic, Mendenhall 
Motor Co., 2315 Locust, St. Louis, Mo.; (mail) 
310 Melville, University City. 

HoizwasserR, ALBERT S. (A) treasurer, Arrow 
Armatures Co., 1111 Commonwealth Ave., Bos- 
ton, Mass. 

HussBarp, Joun C. (J) assistant transportation 
superintendent, Kraft-Phenix Cheese Corp., 400 
Rush St., Chicago, III. 

Irish, Georce H. (A) transportation super- 
visor, Tennessee Valley Authority, Knoxville, 
Tenn.; (mail) 1131 Luttrell St. 

Jessup, Harcan R. (A) sales engineer, Na- 
tional Supply Co. of Delaware, Superior Engine 
Div., Holmesburg, Philadelphia, Pa.; (mail) 241 
Haverford Ave., Swarthmore, Pa. 

Kari, WILLIAM CLEMENT (J) Diesel test en- 
gineer, Continental Motors Corp., 12801 E. Jef- 
fersqgn Av., Detroit, Mich.; (mail) 979 Lake- 
pointe Ave., Grosse Pointe Park, Mich. 

KerLey, Ropert V. (S M) assistant mechani- 
cal engineer, chief, fuel & oil testing unit, Power 
Plant Branch, U. S. Army, Air Corps, Wright 
Field, Dayton, Ohio. 

Kias, Harotp W. (M) designer, Packard 
Motor Car Co., Detroit, Mich.; (mail) 1754 E. 
Grand Blvd. 

Knapp, JAMEs CLayton (J) special division, 
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Devonshire 


service dept., Hudson Motors, Tilbury, Ont., 
Canada. 
Kropr, Emit Aucust ApAM (F M) aviation 


manager, Deutsch-Amerikanische Petroleum Ge- 
sellschaft, 21, Neuer Jungfernstieg, Hamburg, 
Germany. 

Larkin, R. C. (A) president, R. C. 
Co., 3900 S. Wabash Ave., Chicago, III. 

Larnep, W. E. (A) first pilot, United Air 
Lines Transport Corp., 5936 S. 
Chicago, Ill. 


Larkin 


Cicero Ave., 


Lawrason, ALAN B. 
& Power Engrg. Corp., 
Toronto, Ont., Canada. 

LeTeviier, ZENO (M) vice-president, charge 
of production, Pate Oil 3460 W. 
Place, Milwaukee, Wis. 

Marco, ALEXANDER S. (A) parts & accessories 
manager, Chevrolet Motor Div., General Motors 
Sales Corp., 550 W. 56th St., New York City; 
(mail) 184 W. Clinton Ave., Tenafly, N. J. 

Martin, Ropert C. (J) drafting, design, Fair- 
banks, Morse & Co., S. Main St., 
Rivers, Mich. 

Mayer, Leo (A) president, treasurer, Henry 
Cole-F. C. Hersee Co., 54 Old Colony Ave., 
South Boston, Mass.; (mail) 8 Grant Ave., New- 
town Centre, Mass. 

McDona.p, JouHn B. (A) district service man- 
ager, White Motor Co., 2401 Archer Ave., Chi- 
cago, Ill. 

METROPOLITAN Bopy Co. (Aff.) 430 Grand 
St., Bridgeport, Conn. Rep.: Carlson, William, 
treasurer. 

Mincu, J. A. (M) president, American Enam- 
cled Magnet Wire Co., 24th St., Port Huron, 
Mich.; vice-president, Electric Auto-Lite, Ltd., 
Sarnia, Ont., Canada; (mail) c/o 
Enameled Magnet Wire Co. 

MINER, SHELDON (A) sales engineer, Camp- 
bell Oil Co., 2003 Madison Ave., Indianapolis, 
Ind. 

Muncie, ALex (M) superintendent, motor 
transportation department, Pure Oil Co., 9 Ken- 
dell, Houston, Tex.; (mail) Box 239. 

Oxtsen, RayMonp CHaRLEs (M) Plant 2, in- 
spector & supervisor, specifications & salvage, 
Chevrolet Motor Co., 69th Ave. & Foothill 
Blvd., Oakland, Calif.; (mail) 2318 83rd Ave. 

Orake, SHotaro (A) director, charge of pur- 
chase and material control, Nissan Jidosha 
Kaisha, Ltd., Shin Koyasu, Yokohama, Japan. 

Powers, Epwarp F. (M) engineering super- 
visor, National Carbon Co., Inc., Room 1308, 
30 E. 42nd St., New York City. 

Rosey, P. H., 1st Lieut. (S M) Power Plant 
Branch, U. S. Army, Air Corps, Materiel Div., 
Wright Field, Dayton, Ohio. 

Rozett, BENJAMIN (M) automotive superin- 
tendent, United Standard Products, Inc., 2526 
Wabash Ave., Chicago, Ill. 

ScuMipT, Davin L. (J) test engineer, Cadillac 
Motor Car Co., Clark Ave., Detroit, Mich.; 
(mail) 514 W. Grand Blvd. 

StncGER, Frank N. (A) superintendent of 
garage, Adolf Gobel, Inc., 24 Rock St., Brook- 
lyn, N. Y.; (mail) 301 E. 21st St., New York 
City. 

SINGER, GeorGE K. (A) engineer, Socony- 
Vacuum Oil Co., 26 Broadway, New York City. 

STANLIK, Witt1am C. (A) vice-president, 
Franklin-Weber Motors, 6115 N. Clark St., 
Chicago, Ill.; (mail) 1208 Jarvis St. 

Srarr, ALLAN M. (M) consulting engineer, 
60 Crest Road, Piedmont, Calif. 

SrEwarRT, JoHN W. (A) division superinten- 
dent, Motor Transportation Dept., Ohio Fuel 
Gas Co., 99 N. Front St., Columbus, Ohio; 
(mail) Box No. 35, Wellston, Ohio. 

StrREK, Orro (A) layout man, Fisher Body 
Corp., Detroit, Mich.; (mail) 234 Emerson Ave. 

Tay or, J. Epwarp (J) engine assistant, Gulf 
Research & Development Co., Drawer 
Pittsburgh, Pa. 

Taytor, J. WiLttiaM (J) designing engineer, 
Walker’s Trailer & Tire Service, 106 N. E. 
Oregon St., Portland, Ore.; (mail) 3145 N. E. 
46th Ave. 

Waker, CLIFFoRD Merrick (F M) chief 
engineer, Triumph Co., Ltd., Gloria Wks., ‘Hol- 
brook Lane, Coventry, England; (mail) Old 
Hall Farm, Meriden, Warwickshire, England. 

Watts, Frep J. (M) development & research 
metallurgist, International Nickel Co., 67 Wall 


(A) salesman, Railway 
Ltd., 171 Eastern Ave., 


Co., Leeds 
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St., New York City; (mail) 
Motors Bldg., Detroit, Mich. 

Wenpt, Letanp A. (J) research engineer, 
Shell Petroleum Corp., Wood River, Ill.; (mail) 
5239 Alcott Ave., St. Louis, Mo. 

Wuire, S. Bartiarp, Jr. (A) part owner, 
manager, E. H. White Co., Room 803, 550 
Montgomery St., San Francisco, Calif. 

Wiecanp, Francis Josepu (J) test engineer, 
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Wright Aeronautical Corp., Paterson, N. J.; 
(mail) 43 Vreeland Ave., Midland Park, N. J. 

Wotrson, Mitton A. (A) sales manager, 
body & service division, Maremont Automotive 
Products, Inc., 1625 S. Ashland Ave., Chicago, 
Ill. 

YARNELL, Harotp ArtHuR (A) experimental 
drafting, DeVilbiss Co., Toledo, Ohio; (mail) 
Apt. 103, Belcrest Manor, 151 Islington St. 





Applications Received 





The applications for membership 
received between July 15, 1937, and 
August 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 





ApAMS, PaRKER J., JR., service superintendent, 
Les Vogel Chevrolet Co., San Francisco, Calif. 

ARCHIBALD, FRANK Rocers, technical service 
supervisor, National Carbon Co. Inc., New 
York City. 

Baptey, Joy E., president, engineer, Angle- 
worm Tractor Co. Ltd., Portland, Ore. 

Barsposa, P. C., manager, lubricating depart- 
ment, Standard Oil Co. of Brazil, Rio de Ja- 
neiro, Brazil. 

Bitton, Percy, managing director, Vigzol Oil 
Refining Co. Ltd., London, England. 

BoHLE, Frep, mechanical engineer, Illinois 
Tool Works, Chicago, Ill. 

Cipriani, CHESTER, junior engineer, Electric 
Auto Lite Co., Toledo, Ohio. 

CoLTMAN, JoHN Louis, draftsman, Nasmyth, 
Wilson & Co. Ltd., Patricroft, Manchester, Eng- 
land. 

CRANDALL, Morris N., manager, Wabash Val- 
ley Service Co., Grayville, Ill. 


Dick, Harotp G., aeronautical engineer, 
Goodyear Zeppelin Corp., Friedrichshafen, 
_ Germany. 


DycxkuorF, Orro, General Motors Corp., Rus- 
selsheim, Germany. 

ENRIGHT, EuGENE M., district auto inspector, 
Socony-Vacuum Oil Co. Inc., Schenectady, N. Y. 

Fawcett, L. I., owner, Auto Electric Co., 
Ponca City, Okla. 

Gomsos, Joun E., chief engineer, Duplex Mo- 
tor Development Corp., Elizabeth, N. J. 

GriFFin, EpMuND Francis, The Laidlaw Co., 
Inc., New York City. 

Gunopry, Davin LEE, research assistant, White 
Motor Co., Cleveland, Ohio. 

HANNING, JAMES R., sales engineer, Canadian 
National Carbon Co., Ltd., Toronto, Ont., Can. 

Harvey, H. B., president, Harvey Metal 
Corp., Chicago, III. 

Harrori, Rai, service manager, General Mo- 
tors Japan Ltd., Osaka, Japan. 

Hepstrom, Gustav, layout, draftsman, Nash- 
Kelvinator Corp., Nash Motors Division, Ke- 
nosha, Wis. 

HEINLEIN, Frep, superintendent transporta- 
tion, Cincinnati Gas & Electric Co., Cincinnati, 
Ohio. 


HeNprRY, JAMES Murray, service engineer, 
Chrysler Motors Ltd., Kew Gardens, Surrey, 
England. 


Hvuestep, RicHarp SALIsBURY, service engi- 
neer, Wright Aeronautical Corp., Paterson, N. J. 


Jenks, GiLen F., Cotr., chief of technical 
staff, Ordnance Dept., U. S. Army, Washing- 
ton, D. C., 


JupcE, JamMes BERNARD, engineer of 
transport, U. S. Army, Denver, Colo. 

KRITSER, SHELBY MASTERSON, apprentice engi- 
neer, Pan American Airways, Port 
ton, N. Y. 

NELSson, Jack A., automotive engineer, Stand- 
ard Oil Co. of Indiana, Des Moines, Iowa. 

NewMan, Forrest L., president and general 
manager, Crusader Aircraft Corp., Denver, Colo. 

Nicot, WILLIAM FRANKLIN, draftsman, Bra- 
niff Airways, Inc., Dallas, Texas. 

Scott, E. E., superintendent of motor equip- 
ment, City of Oklahoma, Municipal 
Oklahoma City, Okla. 

SHaw, W. Wivsur, consulting racing engi- 
neer, Merz Engineering Co., Indianapolis, Ind. 

SLEEPER, ARNOLD Z., sales engineer, National 
Carbon Co., Chicago, IIl. 

SPEISER, WILLIAM ZIMMERMEN, inspector, 
Wright Aeronautical Corp., Paterson, N. J. 

THOME, JoHN Maccn, draftsman, Caterpillar 
Tractor Co., Peoria, III. 

THOMPSON, LAWRENCE, foreman, 
Nicholl’s Garage, Taihape, N. I., New Zealand. 

TicHE, WiLi1aM Ro .uins, lubrication assist- 
ant, Standard Oil Co. of N. J., Baltimore, Md. 
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National Aircraft 
Production Meeting 


(Continued from page 21) 


These men will present nine of the 
meeting's 16 papers. Their topics will be 
fitted into sessions on Engine Perform 

Mainte 
Materials, 
Aircraft Processes, Factory Equipment 
and Operation and Maintenance. 


ance, Engine Operation and 


nance, Production, Aircraft 


The Aviation Banquet and Ball will 
climax the meeting, affording relaxation 
after three days of fast-moving technical 
sessions. A high spot will be the award 
of the Wright Brothers Medal for the 
best paper on aerodynamics or structural 
theory or research, or airplane design or 
construction presented before the Society 


In 1936. 


The airlines remind us that Los 
Angeles is only overnight from just 
about anywhere in the United States. 
The new Dhesel-electric trains can 
get you there in a hurry, too. 


Don’t miss the 1937 SAE National 
Aircraft Production Meeting —the only 
national forum devoted to aircraft pro- 


duction problems! 


SAE Coming EVENTS 


Cleveland Section Regional 
Tractor Meeting 


Sept. 15-17 Akron, Ohio 
Mayflower Hotel 


Chicago Section Regional 
Transportation Meeting 


Sept. 29-Oct. |] 
Blackstone 


Chicago 


Hotel 


Fuels and Lubricants 
Regional Meeting 


Sept. 30 & Oct. 1 Tulsa, Okla. 
Mayo Hotel 


National Aircraft Production 


Meeting 


Oct. 7-9 Los Angeles 


Ambassador Hotel 


Annual Dinner 
New York 


Commodore Hotel 


Oct. 28 


National Production Meeting 
Dec. 8-10 Flint, Mich. 
Hotel Durant 


Annual Meeting 


January, 1938 Detroit 


Detroit—Sept. 27 


Edison Institute, Greenfield Village, Dearborn; 
dinner 6:30 P.M. Dearborn Inn. Development 
of Materials will be the subject of three papers. 
There will also be an exhibit of old cars dating 
from 1863 to the present time, in addition to 
an exhibit of old and new parts. Meeting open 
to S.A.E. members only. 


Metropolitan—Sept. 14 


Pelham Country Club, Pelham Manor, N. Y. 
Golf, bridge and swimming in the afternoon; 
dinner and dancing in the evening. Members of 
nearby Sections invited. 


Northern California—Sept. 14 


Engineers Club, San Francisco, Calif. 

















S. A. E. Papers in Digest 


LJ ERE are digests of papers presented at various meet- 
ings of the Society. 

Some of these papers will be printed in full in the 
S.A.E. JouRNAL. 

Mimeographed copies of all papers received will be 
available, until current supplies are exhausted, at a cost 
of 25 cents per copy to members; and at 50 cents per 
copy to non-members, plus 2% sales tax on those deliv- 
ered in New York City. Orders for mimeographed 
copies must be accompanied by remittance and should 
be addressed to Sessions Secretary, Society of Automo- 
tive Engineers, 29 West 39th St., New York. 


1937 Summer Meeting 
White Sulphur Springs, West Va., May 4-9 


Air-Cooled Aero-Motors in the Next Five Years — 


A. H. R. Fedden, Bristol Aeroplane Co., Ltd. 


HE author has written an addendum to his paper, “Future Research on 
Air-Cooled Aero-Engines”’ delivered in July, 1935. 

General prophecies are made on airplane performance, types, trends on 
the number of engines per airplane, engine sizes in airplanes, wing load- 
ing, and engine arrangement. An analysis of engine types to complete the 
desired power range is both interesting and sound, indicating a definite 
trend toward higher powers. The advantages of the use of higher octane 
fuels are stressed. 

Mr. Fedden deplores the fact that no development work on compression- 
ignition aircraft engines is being done in England, and thinks that the 
1500-hp. class should be tackled energetically. Advantages of fuel saving 
and decreased fire hazard are mentioned. 

A clear picture is painted of the comparative qualities of various engine 
types. 

Negative cooling drag is claimed to be possible at airplane speeds of 400 
m.p.h. Advantages and disadvantages of two-row and single-row radial 
engines are discussed. 

In-line engines are believed to be too heavy and expensive which is also 
said of the high-speed engine with a large number of small cylinders. 

The flat engine is mentioned as a possibility although its use depends on 
the thickness of the airplane wing. 

Advice from the airplane designer is considered to be needed on wing- 
thickness trends and other aerodynamical matters to assist in the proper 
selection of engine types. 


Powerplant Trends — George J. Mead, United Aircraft 
Corp. 


HE rapid increase in the size of our air transports, as well as the 

requirements for higher cruising speeds, forewarn of the need of 
powerplants of decidedly greater power. The further development of the 
existing standard types may be relied upon to ultimately provide at least 
50 per cent greater output. There is, however, definite evidence now of 
the need of engines of even greater power in the period immediately ahead, 
which need has focused attention on other types in which additional dis- 
placement may be provided through the employment of a greater number 
of cylinders. 

Studies indicate that there is an opportunity of reducing the powerplant 
drag sufficiently to effect a saving in fuel at least as great as is promised 
by further improvement in specific consumption. For this reason the form 
and location of the new powerplants, as well as the method chosen for 
cooling them, will be dictated largely by the resulting effect on operating 
costs. It seems likely that two new engine types will result in which twice 
as many cylinders may be employed as is now common practice and pro- 
portionately greater power will be provided. 

The problems involved are decidedly more complex than hitherto have 
been encountered, but the industry is now equipped with both personnel 
and experience to deal effectively with them. For this reason, there 1s 
little question that powerplant development will keep pace with the 
requirements. 


Cab-Over-Engine Trucks — Their Place in Transporta- 
tion — Pierre Schon, General Motors Corp. 


(Paper published in full, pages 421-427, Transactions 
Section, this issue. ) 
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Cab-Over-Engine Trucks — Their Advance in Design - 
4. M. Wolf, consulting engineer. 


EPENDING upon the location of the front wheel, the door and step 
are placed either at the front or back of the cab. Some designs 

incorporate a protruding “hood” portion while others extend the cab fully 
forward. The engine compartment is either immediately back of the 
radiator or under the cross seat. The floor and seat heights are relatively 
higher than in the conventional truck, and better visibility is obtained. 
The engine hood is well insulated for heat and sometimes for sound as 
well. Most powerplants are removable readily for major repairs although, 
in most instances, major maintenance operations can be done readily 
within the cab. 

Front axle treads have been increased in order to give greater stability 
on the road as well as to avoid an excessively large wheelhouse 

The change in weight distribution has called for considerably more 
study on braking distribution. The shortened wheelbase requires a more 
accurate location of the fifth wheel in tractor-semi-trailer service; has 
emphasized the importance of the steering-angle conditions of the front 
axle; and has brought riding qualities to the fore. 

Specifications and dimensional data accompany the paper as well as 
drawings of typical layouts showing the cab, engine, and front-axle 
relationships. 


Maintenance of Cab-Over-Engine Trucks Vs. Conven- 
tional Trucks. — Robert Cass, White Motor Co. 


T is the purpose of this paper to present, as far as possible, concrete evi- 

dence of the differences that exist between the maintenance costs of the 
two distinct types of trucks. 

It would seem, however, that there exists a wide divergence of opinion 
as to the two types, but a closer examination reveals that the ingenuity as 
displayed by the various truck manufacturers’ engineering departments 
has offset to a very large degree what at first sight seems to be a rather 
dificult problem to solve. 

In addition to the question of accessibility of the engine, the clutch and 
transmission are considered, as well as the various features of cab con- 
struction which are inseparable from a study of maintenance with the 
cab-over-engine type. 

Wherever possible illustrations are used to bring out the various solu- 
tions to the problem of accessibility. It is pointed out that, even if the 
maintenance cost should be higher for this type of truck, the operating 
advantages under certain circumstances more than outweigh what at most 
must be a slight difference. 


Electrical Character of the Spark Discharge of Auto- 
motive Ignition Systems—M. F. Peters, G. F. Black- 
burn, and P. T. Hannen, National Bureau of Stand- 
ards, 


ETHODS are given for measuring current and voltage during the 

spark discharge in automotive ignition systems. Equations are de- 
veloped which show the relation between voltage and current, and other 
equations are presented by means of which such quantities as frequency 
of the oscillations, decrement, resistance, and energy may be deduced from 
measurements made on an oscillogram. 

The methods developed are applied to a typical ignition circuit. In the 
circuits used currents as high as 80 amp. at a frequency of about 6 mega- 
cycles were measured. The possibility of the occurrence of phenomena 
other than those recorded by the oscillograph is discussed briefly. 


Radio Shielding -— Harold E. Gray, radio engineer, 
American Airlines, Inc. 


HE general discussion presented in this paper includes shielded ignition 

systems, covering both high-tension and low-tension sides of the mag- 
neto, generators and generator control boxes, radio power units, motors 
for general service, and a résumé of airplane shielding and bonding 
practices. 


An Investigation of Mica Spark-Plugs— Melville F. 
Peters, H. Kendall King, and John P. Boston, National 
Bureau of Standards. 


SIMPLIFIED mathematical analysis ot the heat tow in mica spark- 
plugs and in the adjacent ignition cable is given in this paper, to- 
gether with curves showing various relationships of temperature and 
thermal conductivity. The related question of thermal expansion also is 
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considered. Some of the more important electrical characteristics such as 
capacitance, potential gradients, corona, and altitude flash-over, are dis- 
cussed. 

An experimental section gives a design for a mica plug and a description 
of experimental types with data on the more important aspects of per- 
formance. Methods of testing are discussed. 


The In-Line Air-Cooled Aircraft 
Gregory, Ranger Engineering Corp. 


Engine- A. T. 


ITH engine outputs continually going up it is worthy to note that 

the in-line air-cooled engine possesses certain inherent character- 
istics which make it particularly suitable as an aircraft engine of high 
output. 

Satisfactory cooling of this type of engine has been obtained at higher 
rated specific outputs than have yet been achieved in any other kind of 
air-cooled engine. 

A type of valve gear can be used which, in addition to being suitable for 
high-speed operation, permits long periods of operation without the neces- 
sity for checking valve clearances. 

The lubrication of this type of engine appears to be less of a problem 
than that of the slower speed radials. 

Smoothness of operation and relative quietness at high speed not only 
afford comfort to pilots and passengers, but also affect favorably the life 
of both engine and airplane. 

The cowling of the in-line engine is relatively simple and permits excel- 
lent visibility combined with the possibility of reduced drag. 

Specific weights of in-line engines compare favorably with other engines 
of equal horsepower. As specific outputs are increased, the in-line engine 
should gain a weight advantage over other types. 


Altitude and Other Variables Affecting Flame Speed 
in the Otto-Cycle Engine —C. L. Bouchard, C. Fayette 
Taylor, and E. S. Taylor, Massachusetts Institute of 
Technology. 


y* the investigations reported in this paper flame-trace photographs were 
taken on a moving film through a glass-window slot in an engine 
cylinder to show the effects of various operating conditions on the rate of 
flame travel across the combustion-chamber. The tests were made with a 
small L-head single-cylinder engine in the Sloan Automotive Laboratories 
at the Massachusetts Institute of Technology. The technique is similar to 
that used by Withrow and Boyd in flame studies reported in 1931. 

This investigation covers a considerable range of operating conditions, 
including altitude, with and without supercharging, inlet temperature, 
humidity of the intake air, engine speed, ignition timing, and fuel-air ratio. 

In general, the results show that flame speed decreases with increasing 
altitude in an unsupercharged engine. Either supercharging or reducing 
the exhaust pressure with inlet pressure constant, tends to increase flame 
speed. The flame speed decreases with increasing inlet temperature and 
with increasing humidity. Observations of the effects of revolutions per 
minute, fuel-air ratio, and spark-advance confirm the results of previous 
investigations. 


Crankcase-Oil Temperature Control— Ellis W. Tem- 


plin, Department of Water and Power, Los Angeles, 
Calif. 


(Paper published in full, pages 325-342, Transactions 
Section, August issue. ) 


High Oiliness —- Low Wear? — G. L. Neely, research en- 
gineer, Standard Oil Co. of Calif. 


T= purpose of this paper is to call attention to the need for funda- 
mental wear investigations and to show that wear does not correlate 
with oiliness. 

A testing machine suitable for measuring both friction and wear is de- 
scribed. The machine, which is a modification of one previously reported 
by the author, uses two sets of frictional surfaces—one in the form of a 
track having two concentric rails and the other consisting of three small 
buttons with recessed centers and flat tracks on the outer edges. An 
important feature of the machine is that the rubbing surfaces are main- 
tained automatically at an almost uniform degree of surface smoothness 
by the lapping action produced by the combined rotating and sliding 
motion of the buttons. 

The results presented lead to the following conclusions within the thin- 
film range investigated: 

(1) Both wear and friction vary directly with load. 

(2) Total wear reaches a maximum, in some cases, at one particular 
speed, whereas wear rate (metal removed per unit of linear surface rubbed ) 
decreases generally as speed is increased. 

(3) No direct relation exists between wear and friction. 

A new term, “coefficient of wear,” relating wear rate and load is 
proposed. 
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No attempt is made to correlate the data obtained with other types of 
operation or metal combinations as data on these problems ar« 
at the present ume. 


incomplete 


High-Pressure Viscosity as an Explanation for Ap- 
parent QOiliness—H. A. Everett, The Pennsylvania 
State College. 


ILS from three different crudes, matched as to initial viscosity but 

with widely different indexes, different 
values when tested in an oiliness machine. 

As viscosity index indicates temperature effects only, the effect of pres- 


Viscosity gave markedly 


sure On viscosity was investigated in a high-pressure viscometer. For each 
oil viscosities at pressures up to 50,000 lb. per sq. in. were obtained for 
three different temperatures. From these data characteristic curves wert 
plotted giving complete pressure, viscosity, temperature (P.Z.T.) rela- 
tions. Using such curves it was possible to trace the changes in viscosity 
which each oil underwent in its passage through the bearing and obtain 
an estimate for equivalent viscosity. When this study was made, the 
different so-called ‘‘oiliness’’ effects were shown to be but the normal 
effect of the true viscosity actually existing in the oil film. 

The paper calls attention to the need for information on the influence 
of pressure on viscosity as well as of temperature on viscosity when com- 
paring or predicting the performance of oils in service bearings. 


Fundamentals of Vehicle Performance — Merrill C. 


Horine, Mack Mfg. Corp. 


(Paper published in full, pages 13-19, August issue.) 


Safety in Car Design-J. H. Hunt, General Motors 
Corp. 


(Paper published in full, pages 349-357, Transactions 
Section, August issue. ) 


A Springless Bouncing-Pin Indicator — Earl Barthol- 
omew and Cleveland Walcutt, Ethyl Gasoline Corp. 


OTWITHSTANDING the large variations in the relative knock 

ratings of fuels in cars, even under the same test conditions, the 
commercial importance of the maintenance of the established antiknock 
standards warrants any research designed to improve the reproducibility 
of laboratory ratings. Carbon accumulation, atmospheric humidity, ad- 
justment of bouncing-pin indicator, and knock intensity are four impor- 
tant variables in knock testing which at present are not very well stand- 
ardized. A recently developed springless bouncing-pin indicator appears 
to offer the possibility of considerably improved control of the last two. 

The instrument incorporates a diaphragm identical to that used in the 
conventional bouncing-pin indicator and a modified pin proper, the lower 
end of which is separated from the diaphragm by a gap which is subject 
to control by a micrometer adjustment. The contact points are highly 
resistant to corrosion and have high magnetic permeability. One is carried 
on the upper end of the pin, about which is wound a coil of wire in series 
with the contact points. The upper contact point, of quite light weight, is 
free to move upward without restraint. The gap between the two points 
also is controlled by a micrometer screw, the two micrometer screws being 
the only adjustments provided. Initial contact of the points energizes the 
magnetic coil and holds the points in good electrical contact until separa- 
tion is effected by the falling of the pin. The motion of the pin is sub- 
stantially that of a freely projected body and results in greater sensitivity 
than that given by the conventional indicator, together with good stability. 
The good electrical contact resulting from the magnetic coil and the free- 
dom from dust insured by the glass enclosure for the contact points, practi- 
cally eliminate deterioration of contact points. 

Standardization of the two micrometer adjustments would appear to 
offer the possibility of the elimination of the variations in relative fuel 
ratings due to differences in the adjustment of the springs of conventional 
indicators and perhaps provide a means, independent of fuel-depreciation 
characteristics, for the standardization of knock intensity. A cooperative 
study of the instrument is suggested, along with the proposed investiga- 
tion of other promising instruments for knock measurement. 


The Sunbury Knock Indicator— FE. S. L. Beale and 
Richard Stansfield, Anglo-Iranian Oil Co., Ltd. 


VER since the bouncing pin has been used in detonation testing, it has 

been subjected to criticism from the standpoints of interpretation of 
the detonation phenomena and of the care and experience necessary for 
proper adjustment. 

The Sunbury knock indicator differs from the bouncing pin in that it 
evaluates detonation by the stretch or vibrations in the cylinder picked up 
by an electromagnetic unit. The output of the pick-up unit is fed into a 
single-stage amplifier and measured by a standard knockmeter. 

Work to date shows this equipment to be steadier, less sensitive to 

(Continued on page 38) 








Wh and full-scale tests which served as the basis 
ac for the development of the LZ 129 “Hinden- 
burg” propellers. The first series of model tests 

were designed to find a remedy for two dis- | 

@ a advantages in the original engine nacelle-pro- 

Forel ge ( @cnnica peller arrangement: the suspension of the na- | 

celle below the ship caused a drag which might 

be avoided by internal mounting, and the posi- 

tion of the propeller axis below the center of the 

e A * M4 nacelle caused uneven airflow. Severe perform- 

riters re aying ance requirements as regards power, efficiency, 

vibration-free reverse running and long overhaul 

periods also indicated the need for extensive 


testing. 

‘ . Preliminary model tests at various factories 

Die Luftschrauben des Luftschiffes LZ 129 oe . : . 
AIRCRAFT Hindenburg” led to the choice of a four-bladed wooden pro- 
: . peller with massive duralumin leading edges 
Testing Shock-Absorbing Struts oe ae , . ee 
s i By Max Schirmer. Published in Luft — for the blades. Determinations of the following 
By W. D. Douglas and F. W. R. Bird. Pub- Forschung, June 20, 1937, p. 293. [A-t] five factors were then made with a 1/5 size 


lished in Aircraft Engineering, July, 1937, Pp. Here reported is the systematic series of model model in the wind tunnel at Friedrichshafen: 
177. [A-1] 

With permission of the Air Ministry the au- 
thors present in this article the method em- 
ployed for dynamic tests of axially-loaded under- 
carriage struts at the Royal Aircraft Establish- 
ment. 

They contend that owing to the complexity 
of the calculations necessary to determine the 
motion of the parts of an undercarriage during 
landing it is usually advisable to subject the 
combination of wheel and shock-absorbing strut 
to a representative dynamic test. 

The test should represent as closely as pos- 
sible the conditions under which the undercar- 
riage operates during the landing of the aircraft, 
and it should be possible to obtain, during the 
test, complete records of the strut and tire clo- 
sures and of the reactions of the strut through- 
out the stroke. 

A testing machine of the falling weight type 
is used for this purpose at the Royal Aircraft 
Establishment. This machine is described, an 
outline diagram of a typical test assembly is 
given, and the test procedure is set forth. 



















Trailing-Edge Flaps 


By S. B. Gates. Published in Aircraft En- @ Functioning consistently 


gineering, July, 1937, p. 183. [A-1] under all possible conditions... 
This article constitutes a general review of balanced to control the circula- 
the purpose of flaps, and how far they achieve i 
it. The application of flaps in relation to land- tion of water regardless of pump 
ing and take-off. The properties of the trail- pressures... Dole double port 
ing edge flap are discussed and the present : 
cme of flap de sign outlined. poppet type thermostats offer this 
The author concludes with a discussion of additional important advantage: 
how much further it is possible to go with 
flaps and points out that such discussion usually Due toa unique universal motion 
boils down to an attempt to balance the advan- s 3 
tage of much higher lift coefficients against the joint for connecting the thermo- 
trouble—in complication, in weight, and in static element they cannot stick, 
lateral control—involved in getting them. At i Wee E 
Farnborough they appear to acai aners that bind or cause friction. Write for 
it is possible, with a slotted flap, to get almost complete engineering data and 


as much lift as is possible with a full span flap, f d d 
without pushing the aileron off the wing. This performance records under 


was accomplished by the use of slotted ailerons, varying road, load and weather 
which went down some 20 deg. as flaps and 
were used differentially from that position as 
ailerons. 


conditions. 


The letters and numbers in 
brackets following the titles classify 
the articles into the following divi- 
sions and subdivisions: Divisions— 
A, Aircraft; B, Body; C, Chassis 
Parts; D, Education; E, Engines; 
F, Highways; G, Material; H, Mic 
cellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Pas- 
senger Car; M, Tractor. Subdivi- 
sions—1, Design and Research; 2, 
Maintenance and Service; 3, Mis- 


cellaneous; 4, Operation; 5, Pro- THE DOLE VALVE COMPANY ®* 1901-1941 Carroll Ave., Chicago, tll. 
duction; 6, Sales. Detroit Office: 2-137 General Motors Building 
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pressure distribution on the nacelle, nacelle drag 
with open and closed cooling aperture and 
idling and stationary propeller; drag of the 
nacelle suspension means; thrust and torque for 
efficiency calculations, and velocity distribution 
behind the propeller. 

As a result of these model tests, the efficiency 
of the propulsive unit was increased from 66 to 
73 per cent. A three-bladed metal propeller 
was superior in efficiency, but had four detri- 
mental features which counterbalanced this ad- 
vantage. Additional type tests of strength and 
performance in the aircraft test stand revealed 
two defects in the propeller: the tendency of the 
metal edge to separate from the wood and blade 


flutter in reverse operation. 


Investigation of 


various leading edge arrangements led to the 
adoption of the final form which has resulted 
in satisfactory and maintenance-free operation. 


Ideas In Zinc 


With experience accumulated through 
recent years, zinc alloy die castings are 
now entering a phase of usefulness 
which is the inevitable result of their 
remarkable development and acceptance. 
No longer is this modern metal and 
process confined to the well known body 
hardware, ornamental parts, carburetors, 
and other applications visible to the eye 
or hidden under the hood. The trend 
now is toward applications that require 
structural strength where the useful zinc 
alloy supersedes the more commonly 


used materials of moderate strength. 


One of the most spectacular of these 
is the Bendix-Weiss constant velocity 
universal joint which finds use in trans- 
mitting power to drives requiring a 
much greater angularity than the con- 
ventional universal joint can handle. In 
this application, the zinc alloy die cast- 
ing serves as the matrix joining the steel 
hub and yoke to the hardened steel 
bearing races. The die cast joint is said 
to have strength comparable to that of 
the same size conventional type, and the 
manufacturer claims it has proved to be 
amply strong to stand heavy overloads, 
shock loads, fatigue, and low tempera- 
tures. Thus has been uncovered still 
another field of activity for the high- 
strength, stable Zamak alloys based on 
Horse Head Special Zinc of 99.99+ per 
cent purity. The New Jersey Zinc Com- 
pany, 160 Front Street, New York City. 


Idea No. 3 


S.A.E. JOURNAL 


Development work is now being carried on 
with a three-bladed metal and three and four- 
bladed seasoned wood propellers in the effort to 
attain increased efficiency. 


Die Bestimmung des Widerstandes und 
der Durchflussmenge von Kiuhlern bei 
Verschiedenen Einbauanord nungen 


By W. Barth. Published in Luftfahrt-For- 
schung, June 20, 1937, p. 300. [ A-1]} 

To clarify, for a built-in aircraft radiator, the 
relation between airflow capacity of the core, 
the frontal area, the method of installation and 
drag is the object of this discussion. The find- 
ings are designed to assist the aircraft builder 
in the selection of the type and size of radiator 
installation. 

Radiator drag, airflow capacity and velocity 
and installation efficiency are calculated on the 
basis of a few simple assumptions. The formulas 
developed are applied to a practical case. Con- 
clusions are drawn as to the superiority of the 
faired over the unfaired radiator from the view- 
point of drag, as well as the distinct disadvan- 
tage of radiator shutters. 


The Formation of Ice on Aircraft 


By H. Noth and W. Polte. Published in The 
Journal of The Royal Aeronautical Society, July, 
1937, P- 595- [A-4] 

The author explains that the main reasons 
why trouble due to ice formation on aircraft 
was not experienced frequently in the earlier 
days are: (a) The greatly restricted amount of 
flying done during the winter and (b) the ab- 
sence of means whereby flight in clouds for any 
considerable length of time was possible. He 
discusses the problem under the headings, proc- 
esses and types of ice formation, special cases, 
effect of ice formation, weather conditions and 
ice formation, means for the prevention of ice 
accretion, procedure in the case of ice accretion. 


An Analysis of the Flight of an Aeroplane 
When Directed by Means of a Radio 
Beacon for All Possible Values of Wind 
Velocity 


By F. B. Greatrex. Published in The Journal 
of The Royal Aeronautical Society, July, 1937, 
p. 591. [A-4] 

In these days of long distance flights across 
large stretches of ocean, airplanes will make 
considerable use of radio direction-finding ap- 
paratus, enabling them to keep their course on 
to a transmitting station at their goal. Over 
the Atlantic, for example, a series of beacons 
all the way across would be quite impracticable. 
The author gives an analysis of the course flown 
by an airplane under these circumstances, show- 
ing also the increase in flying time over that 
on a compass course, and also the maximum 
deviation from the compass course. 


CHASSIS PARTS 


Untersuchung uber die Quetscholverdran- 
gung und Tauchschmierung bei Zahnrad- 
getrieben 


By E. Heidebroek. Published in Kraftfahr- 
technische Forschungsarbeiten, No. 7, p. 44. 
|C-4] 


Continuing a previously reported investiga- 
tion of oil flow in gear lubrication, the present 
study is particularly directed toward splash 
lubrication. Observations were made strobo- 
scopically, and here presented by means of a 
series of photographs. The effect of the direc- 
tion of gear engagement with relation to the oil 
bath, gear speed and side play on oil pressure, 
for gears of both straight and beveled teeth, are 
shown. 

That splash lubrication results in unstable oil 
flow when straight-toothed gears come into en- 
gagement before entering the oil bath is among 
the conclusions drawn. Under this condition, 
the amount of oil supplied, the gear speed and 
the width of the case have a decided effect on 
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oil flow behavior. Lubrication is much mor 
uniform when the gears come into engagement 
on emerging from the oil bath. When straight- 
toothed gears are running in an adequate oil 
supply, a pumping effect is caused which re- 
sults in power loss amounting at times to 2 per 
cent of the total power. At peripheral speeds 
of more than 14 ft. per sec. atomization of the 
oil, foaming and admixture with air was found 
to take place. Bevel-toothed gears showed less 
pumping effect and oil heating than straight- 
toothed gears. The direction of engagement had 
the same effect with both gear types. 

The investigation is said to indicate that the 
cfhcacy of splash lubrication is open to ques- 
tion, that it should be used only when periphe- 
ral speeds are lower than 10 ft. per sec., and 
when all operating conditions are maintained 
constant. These requirements are not met in 
automotive gear lubrication; hence a lubricating 
system providing a regular circulation of oil is 
suggested. In such a system, fresh oil would be 
supplied to the gears before the point of en- 
gagement, the used oil would be carried off, 
and after settling and cooling, be returned to 
the circulating stream. 

The investigation is to be extended to friction 
effects between gear tooth flanks and to other 
forms of gear. 


ENGINES 


Fuel Economy 
By Hector Rabezzana and Stephen Kalmar. 
Published in The Automobile Engineer, July, 


1937, P- [E-1] 


This article is a report of a study of the 
effects of ignition factors investigated in a series 
of tests on a single-cylinder engine, and a multi- 
cylinder plant of a 1936 medium-size car. The 
only change from the set-up as installed in the 
car was a variable jet carburetor of the same 
type as the standard fixed jet carburetor. The 
engine was installed on a dynamometer and 
after the usual preliminary test rums, a fuel econ- 
omy test was made at 1,000 r.p.m., correspond- 
ing to approximately 20 m.p.h. road speed, and 
at a constant load corresponding to level driving 
load at that speed. 

The procedure followed was to take fuel 
consumption readings at progressively varying 
carburetor settings, keeping load and _ speed 
constant by changing the throttle accordingly at 
each setting. The results are plotted against 
carburetor air-fuel ratio, determined by means 
of a Cambridge exhaust gas tester. The first 
set of tests was run with spark plugs having 
small gaps. One test was made with the gap 
in normal position, one with the gap % in. 
inward into the chamber, and one with the gap 
% in. inward from the standard position. Spe- 
cial spark plugs having long electrodes wer« 
used, 

The second set of runs was made with large 
gaps in the spark plugs. 

Considerable experimenting had to be done 
with the single-cylinder engine until the con- 
ditions found in the case of the multi-cylinder 
could be duplicated. In the final set-up, the 
plug location, valve timing and exhaust back 
pressure were as near as possible the same as 
in the multi-cylinder engine. The throttle was 
set to give approximately 20 per cent of 
full load with a maximum power mixture, and 
the carburetor was leaned down to give an 
air-fuel ratio of approximately 18:1. Under these 
conditions pressure-time cards were taken of, 
say, 30-40 consecutive cycles using first a small 
gap, then a large one, all other factors being 
kept constant. 

An inspection of these records that 
generally the pressure cycles are not uniform. 
There are some evidencing a very slow initial 
combustion, some a normal burning. The slow 
burning can be partly compensated for by ad- 
vancing the spark. With the large gap, the 
combustion, as evidenced by the pressure rise, 
is faster, and that for a given number of con- 
secutive cycles the large gap gives more normal 


260. 


shows 
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cycles than the small gap, resulting in a highei 
beam load, and consequently, higher fuel 
economy. 

Repeated tests have conclusively proved, the 
authors state, that unless all the factors contrib 
uting to the peculiar part load condition are 
present, i.e., lean mixture, spark plug location, 
valve timing, exhaust back pressure and throttle 
opening, no difference can be found in load and 
fuel economy, whether a large or small gap is 
used. 

Of the three most important remedies, ad- 
vancing the spark compensates for the slow 
burning mixture at the start. Changing the plug 
location puts the gap into a more ignitable 
mixture, and finally, increasing the gap size 
increases the probability of igniting a good mix- 
ture as the stratified mixture flows along the 
gap because of the discharge characteristics of 


large gaps. 


Cool Combustion 


By Laurence Pomeroy. Published in The 
Motor, July 6, 1937, p. 21. [I -1 | 


The author explains what is meant by “cool 
combustion” and progress in this development 
is traced. The advantages are discussed includ- 
ing the effect on supercharging and new de- 
signs incorporating this principle are referred to 
briefly. 


Einrichtung fiir die Untersuchung des 
Spilvorganges in  Kleinen Zweitakt- 
Schnellauferzylindern 


By H. Kluge, K. Von Sanden and W. Spann 
hake. Published in Kraftfahrtechnische  For- 
schungsarbeiten, No. 7, p. 39. [E-1] 

A test set-up for the direct observation of 
scavenging in a small high-speed two-stroke 
cycle cylinder comparable in size with that of 
a motor-cycle engine is here described. The 
upper portion of the cylinder above the exhaust 
port is replaced by glass section of the same size 
and shape; the piston is driven through a re- 
stricted stroke to avoid the necessity of lubrica 
tion and the consequent clouding of the glass; 
the pumped-in scavenging air is laden with 
finely powdered lime for visibility and light 
reflective ability and a stroboscope is provided 
for visual and photographic observation. The 
set-up has been operated up to a speed of 2,500 
r.p.m. Future development will consist of mort 
nearly approximating engine operating condi- 
tions by increasing the speed, lengthening th: 
piston stroke and providing a cylinder content 
similar in specific weight to that of the combus- 
tion gases. 


Leichte Dampfantriebe an Land, zur See, 
in der Luft 


By Friedrich Miinzinger. Published by Julius 
Springer, Berlin, Germany. 112 pp.; 202 illus- 
trations. [E-1] 


The technical aspects of steam power on land, 
sea and in the air are here discussed, with espe- 
cial emphasis on the significance of steam power 
in the general effort to replace foreign with 
domestic fuels. 

The first section deals with Germany’s lack 
of petroleum resources and the competition be- 
tween steam power and _internal-combustion 
engines. Water-tube boilers with natural and 
forced circulation are treated in the second sec- 
tion. In the third, the prospects for steam power 
on land, sea and in the air are canvassed. The 
book is said to be the first atte mpt to assemble 
in one publication the technical considerations 
affecting the relative merits of .steam and in- 
ternal-combustion engines for the three spheres 
of utilization, and the first extensive examina- 
tion of the merits of steam power for aircraft 
not solely devoted to thermodynamic questions. 

Not much prospect tor the extension of steam 
power in automotive operation is seen, becaus: 
of its high first cost for a relatively small power 
requirement and because of its maintenance 
difficulties. The only feasible field is thought to 


FOREIGN TECHNICAL NOTES 


be that of large motor-trucks and motor-coaches. 
Electric propulsion is thought to be a more prob- 
able substitute for internal-combustion engines 
in automobiles. In aircraft application, the pros- 
pects are somewhat brighter, although even here 
steam power will forge a place for itself only 
with difficulty, and with the expenditure of 
much time and money. Its task has been made 
doubly difficult because of the recent improve- 
ment in Diesel engines. 


Ausstrahlung des Verbrennungsraumes 
Schnellaufender Dieselund Ottomotoren 
By Lothar Bisang. Published in Zeitschrift 
des Vereines Deutscher Ingenieure, July 3, 1937; 
p. 805. [E-1] 
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a given portion of a combustion chamber were 
examined by the automotive and aircraft engine 
research department of the Stuttgart engineering 
college. Most of these methods were found to 
be not free from inertia effects, and hence not 
capable of giving accurate indications of the 
very rapid temperature variations in a combus 
tion chamber. 

An inertia-free apparatus for measuring heat 
radiation from a given section of a high-speed 
engine combustion chamber was then developed. 
In this heat is radiated through a quartz win 
dow in the combustion chamber and through a 
filter on to a photoelectric cell sensitive to ultra- 
red rays. The current variations in the photo- 
electric cell are amplified and recorded by means 





Seven different methods so far utilized for 


dete rmining the average temperature changes in 
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speed precombustion chamber type Diesel made 
with the help of this apparatus furnished the 
data for a detailed analysis of the course of 
combustion, here presented, and for conclusions 
as to the relation between injection timing and 
ignition lag. Tests made with an Otto cycle 
engine showed that benzol blends produce 
higher combustion temperatures than tetraethy| 
gasolines and that higher temperatures ar? 
found with advanced than with retarded igni- 
tion. 

A method of calibrating the apparatus is now 
being developed. 


MATERIAL 


Plastic Materials for Aircraft Construction 
By N. A. de Bruyne. Published in The Jour- 


S.A.E. JOURNAL 


nal of The Royal Aeronautical Society, July, 
1937, Pp. 523. [G-1] 

The author points out in the introduction that 
any account of a subject in such an early stage 
of development as the use of synthetic resin 
materials for aircraft construction must neces- 
sarily contain a great many first thoughts and 
rough guesses. The study of the mechanical 
behavior of synthetic resins is largely the study 
of the properties of matter in an amorphous 
state. In contrast to that of single crystals, 
which has attracted so much interest and been 
so productive of results in recent years, the 
author contends, knowledge of matter in_ its 
most extreme polycrystalline form is meagre. 

The work of other investigators is cited and 
the subject is discussed in two parts: Part I- 
Properties and Part II — Applications. 





FAMED JEWELED CROWN OF OUR LADY OF THE ANDES—Fashioned as | 

a thanks offering to the Virgin Mary by the grateful inhabitants of Popayan when that city 

escaped a dreadful plague in the early 16th Century. Made of pure gold, set with 453 emeralds, 

the largest of which weighs 45 carats, the crown is valued at $4,500,000 and is considered one 
of the finest creations of the hand of man through the ages. 
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Four-Ball Top for Testing the Boundary 
Lubricating Properties of Oils Under High 
Mean Pressures 


By G. D. Boerlage and H. Blok. Published 
in Engineering, July 2, 1937, p. 1. [G-1] 

The Four-Ball Top, which has been devel 
oped for testing the boundary lubricating prop 
erties of lubricants, particularly under high 
mean pressures, employs the four-ball principle 
which was utilized in the four-ball apparatus 
for testing extreme-pressure lubricants described 
in Engineering in 1933. Both instruments ari 
used for testing lubricants under boundary con 
ditions, that is, under high mean pressures, but 
whereas the four-ball apparatus works with 
fairly high sliding speeds (50 cm. per second 
and more), the Four-Ball Top works with very 
low sliding speeds (0.1 cm. per second to 1 cm 
per second). It is also arranged so that the oil 
cup can be heated electrically up to 300 deg. C. 
By means of the instrument, which has been 
developed at the Delft Engine-Testing Labora- 
tory of the Royal Dutch Shell Company, Hol 
land, the influence of temperature on the fric 
tion coefficients for various oils has been tested 
and plotted in temperature-friction coefficient 
curves. The influence of combinations of dif- 
ferent metals on boundary lubricating properties 
has also been studied. 

The instrument has been designed particu- 
larly for the purpose of testing boundary lubri- 
cating properties at pressures of 10,000 kg. per 
square centimeter and higher, and at low slid 
ing speeds of 0.1 cm. to I cm. per second. 

The apparatus and method of test are de- 
scribed in detail. 

In a discussion of results the authors point 
out that the large number of tests which have 
already been made show discrepancies not 
greater than 3 per cent to 4 per cent, which is 
very good for tests under extreme boundary 
lubrication conditions. Speaking generally, the 
greatest differences between lubricants become 
apparent in the region of higher temperatures, 
that is, at 100 deg. C. and above. Mineral oils 
show an almost constant friction at tempera 
tures up to the so-called breakdown tempera 
ture. Fatty oils, at room temperature, show 
only slightly less friction than mineral oils at 
normal load; at increasing temperatures, how- 
ever, the friction decreases gradually until 
breakdown occurs. The breakdown tempera- 
tures of fatty oils are generally below 200 deg 
C., which is lower than those of many straight 
mineral oils which break down at 250 deg. to 
300 deg. C. or even higher temperatures. 


The Coefficient of Static Friction of Dif- 
ferent Lubricating Oils Measured with the 
“Redgrove Apparatus” 


By D. J. W. Kreulen. Published in the Jour- 
nal of the Institution of Petroleum Technolo- 
gists, July, 1937, p. 452. [G-1] 

In 1935 E. R. Redgrove introduced a simple 
apparatus for testing the “oiliness’’ of lubricat- 
ing oils and described it in a paper published 
in the Journal of the Institution of Petroleum 
Technologists. Mr. Kreulen in his paper ex- 
plains that since the results obtained with this 
apparatus, as reported by its designer, suggested 
that it would be possible to obtain in this simple 
way valuable information with regard to ‘the 
“oiliness” of a given lubricating oil, he built a 
similar apparatus for the purpose of conducting 
check tests on lubricating oils of different char- 
acter. His results are reported in the present 
paper. 

Contrary to the experience obtained by Red- 
grove, serious difficulties were encountered in 
the beginning with regard to a. satisfactory 
agreement of results. In revising the test 
method Mr. Kreulen decided to employ pol- 
ished surfaces; and in order to eliminate the 
factor of surface tension during the measure 
ment of the coefficient of static-friction, placed 
the slider and balls under the oil to be tested. 
The method of test is given in detail. 
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The coefficient of static friction was deter- 
mined for seven oils, five of which were min- 
eral oils, and the results are given in tabular 
form. 

From the results the author points out that ‘t 
appears that the base of the oil is not responsi- 
ble for the coefficient of static friction, since, of 
the parafhinic-base oils examined, one has the 
highest coefficient obtained for mineral oils, the 
other the lowest. This is in accordance with 
the theory of polar compounds, which claims 
that certain compounds independent of the base 
of the oil are responsible for the value of the 
coefhicient of static friction. The possibility that 
naphthenic-base oils are more liable to form 
acids, which act as polar compounds and con- 
sequently lower the coefficient of static friction, 
than paraffinic-base oils, is cited. The results 
likewise indicate that compounds are formed in 
storage. 

In this investigation neutralized fatty acids 
were also tested which gave results which indi- 
cated that the expected lowering in coefficient 
of friction of oils with a high coefficient really 
exists and that the curve for the compounded 
oil is not only much lower than that of the 
original oil but there is a tendency to reach the 
end-value more rapidly. Further tests indicated 
that not only the addition of concentrated polar 
compounds, but the addition of relatively small 
quantities of an oil with a low coefficient of 
static friction will also have a very important 
effect. 


MISCELLANEOUS 


Parallele de l’Autorail et de Il’Automobile 
dans leur Conception and leur Utilisation 


By Victor Nicolet. Published in Journal de lu 
Société des Ingémieurs de l’ Automobile, April, 
1937, D. 2133. | H-3] 

Writing with the authority of his experience 
as chief engineer in charge of materiel and 
traction of the national railroads of France, th 
author discusses in a general and non-technical 
manner the questions common to the automo- 
bile and the railcar, the future of the railcar, 
and the problems in connection with it still re- 
maining to be solved. 

While the railcar was born of automobile 
competition, and has helped to provide the two 
weapons of higher speed and more frequent 
schedules necessary to combat that competition, 
it is not the universal panacea for railroad ills, 
the author concludes in his first section dealing 
with the technical sphere of various methods of 
transportation. Steam and electric power still 
have important places to fill, and must be 
utilized and improved. An analysis is made of 
the railcars in use in France, and the makes and 
general characteristics of the vehicles operating 
in various types of service are enumerated. 
About 600 railcars cover approximately 90,000 
miles daily in France. Engines, transmissions, 
suspensions, tires, bodies and braking are eacn 
briefly discussed in the summary of. design fea- 
tures of French operated railcars, and compari- 
sons are made with the other 
countries. 

Dealing with the orientation of the railcar, 
present and future, in the general scheme of 
transportation, the author claims that the rail- 
car has opened up new horizons for the railroad, 
making possible a reclassification of ground 
transport means, and elimination of competition 
between rail and road travel. To the airplane he 
assigns emergency transport and trips of 600 or 
more miles; the automobile he restricts to dis- 
tances of less than 60 miles. Railroads will 
maintain only main arterial lines; secondary 
branches would never have been constructed 1f 


practice of 


the automobile had been invented 20 or 30 
years earlier. Passenger trains will be grouped 
into 3 speed classes, according to the type of 


service, 100 m.p.h., 75 m.p.h. and 50 m.p.h. 
Goods trains will maintain an average speed of 
35 m.p.h. This goal imposes an improvement 
of about 50 per cent over the present French 
practice. 


FOREIGN TECHNICAL NOTES 


About Authors 
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of machine design at Virginia Polytechnic 
Institute. In 1936 he was advanced to 
associate professor. He is a prolific writer 
and has contributed numerous articles on 
lubrication to technical publications. Pro- 
fessor Clower received his M.E. degree 
from his Alma Mater in 1929. 


7 Charles S. Draper has been on the 
Massachusetts Institute of Technology staff 
since 1929, specializing in instruments for 
aircraft and internal-combustion engines. 
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charge of the development of vibration 
measuring equipment for use in aircraft. 
A native of Missouri, his education was 
received at Missouri University, Stanford 
and M.1.T. He has degrees in psychology 
and electrochemical engineering, in addi- 
tion to a master’s degree for work in the 
field of internal combustion engines. Mr. 
Draper is first lieutenant in the Army Air 
Corps and holds a Department of Com- 
merce private pilot’s license. 


@ R. F. Gagg is the 1937-1938 vice- 
chairman for aeronautics of the Metro- 
politan Section. Although he has but re- 
cently become a member of the SAE he 
has long cooperated with the Society in 
its aircraft and research activities. He was 





During the past year he has 


| 


been in co-author of a paper presented at the 
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International Automotive Engineering 
Congress, sponsored by the SAE in 1933, 
and in December, 1934 he spoke before 
the Met. Section. Mr. Gagg received his 
B.S. from the University of Colorado in 
1923 and his M.E. from Yale two years 
later. That year he joined the Climax 
Engineering Co. as assistant Diesel engi- 
neer and in 1927 was made assistant chief 
engineer. Leaving Climax in 1930 he be- 
came experimental. engineer for the 
Wright Aeronautical Corp., supervising 
tests of air- and liquid-cooled engines. 
He was advanced to assistant chief engi- 
neer in 1934. 


@ J. H. Pitchford read engineering at 
Cambridge University from 1923 to 1926 


S.A.E. JOURNAL 


when he was graduated. During his vaca- 
tion in 1925 he worked with Ricardo & 
Co., joining the staff of that firm after 
graduation. In that company he has spe- 
cialized in combustion research on high- 
speed compression-ignition engines and on 
the application of the results of this re- 
search to the development of suitable en- 
gines for the licensees of his company. 
Mr. Pitchford is author of a number of 
lectures and papers dealing with these en- 
gines. 


e Harry R. Ricardo did much to stim- 
ulate American engineers’ interest in de- 
tonation at the 1922 SAE Annual Meet- 
ing when, at the invitation of the Society, 
he expounded his internal-combustion en- 
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gine researches that had been attracting 
much attention on both sides of the At- 
lantic. Most of this work had been done 
in the Ricardo & Co. laboratories which 
he had founded at Shoreham, England, 
in 1917. There, in 1918-1921, he carried 
out researches for the Shell. Co. into the 
properties of gasoline. These studies con- 
firmed theories of the late Professor Hop- 
kinson, under whom Mr. Ricardo studied 
at Cambridge University and later assisted, 
as to the mechanism of detonation and 
turbulence and the influence both of the 
composition of fuel and of the form of 
the combustion chamber on these factors. 
He established the Toluene number which 
was generally accepted in Europe as an 
index of the detonation tendency of the 
fuel, prior to the substitution of Octane. 
Since 1922 he has been carrying on a 
program of research and development 
work on high-speed Diesel engines on be- 
half of the Shell Co. and on sleeve-valve 
aeroplane engines on behalf of the Air 
Ministry (for which he is consulting en- 
gineer) and later the Bristol Aeroplane Co. 
He was elected a Fellow of the Royal So- 
ciety in 1928 in recognition of his pioneer 
work on high-speed engines and _ their 
fuels. He has been a foreign member of 
the SAE since 1922. Unable to attend the 
1937 Summer Meeting he sent his co- 
author, J. H. Pitchford, to this country 
to read the paper and respond to the dis- 
cussion it created. 


@ C. G. A. Rosen draws upon fuel re- 
search conducted at the San Leandro Lab- 
oratory of the Caterpillar Tractor Co. to 
discuss and amplify a paper presented by 
G. D. Boerlage and J. J. Broeze before a 
meeting of the American Chemical So- 
ciety. Mr. Rosen has been active in Diesel 
engineering for more than 20 years. Since 
1929 he has been engaged in the develop- 
ment of mobile Diesels for the Caterpillar 
Company. 


@ Pierre Schon has been connected 
with the automotive industry since the 
days of “hot tube ignition.” Leaving col- 
lege at Longuyon, France, in 1897, he 
served his apprenticeship in the Panhard- 
Levassor and Renault factories. After 
some racing experience in 1903, he set a 
new pace in commercial transportation 
with a 90 hp. Mercedes racing car, rush- 
ing Paris evening papers to the midnight 
boat at Le Havre for the morning readers 
in London. Colonel Nelson, owner of the 
Kansas City Star heard about this new 
method of speeding-up the distribution of 
newspapers, and in 1904, Mr. Schon came 
to Kansas City and set up one of the first 
motorized newspaper deliveries in the 
United States. In 1912 he became branch 
manager for the Mack Co. in Kansas City 
and two years later started with General 
Motors Truck Co. as service manager. He 
was transferred to the Sales Division in 
1916 and during his 23 years with G.M.C. 
has held various executive capacities. <A 
member of the SAE since 1919 he has 
taken a prominent part in T & M Com- 
mittee activities. He originated the pro- 
gram of standardizing C.A. Chassis dimen- 
sions in 1930. 


eH. Hugh Willis, after graduating 
from Oberlin College in the class of 1925, 
joined the staff of Columbia University as 
assistant in physics. Three years later he 
was made instructor. In 1931 he gave up 
teaching to take his present position as 
head of research laboratory, Sperry Gyro- 
scope Co. He was born in Marengo 
Towa. 
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2 SHEETS 
OF ASBESTOS.. 


tee/bestos 


“THE GASKET WITH A BACK-BONE” 


The composition of a gasket for a specific application is 





sie just as important as that of a valve, cylinder or bearing. The 

wo sheets of specially processed » ° a - 

ashecton Side st sondened ten- materials used in an efficient exhaust pipe flange are very 
are literally welded into” different from those used in a carburetor bowl gasket. And 


so the make up of the various gaskets used in the car 
assembly differ. 





FINISHED 
CROSS SECTION 


That's why we say “Explain the job to be done, and we'll 
prescribe the gasket’. 


Our engineers, by constant study, research, and tests, can 
properly prescribe a gasket for every need. On 85 out of 
every 100 cars that roll off the line there’s a gasket application 
prescribed by the D-G engineers. 


DETROIT GASKET & MFG. CO., Detroit 





The illustration shows how the 
asbestos and steel become woven 
together. It can readily be seen 
why each small section of asbes- 
tos ‘stays put’’ and per- 
forms its job. 
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Long Life 
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ity of wall thicknesses is an important 
quality. Bundy Tubing is furnished in a wide 
range of sizes either in lengths or complete- 
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made from your blueprints or samples. 
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adjustment, and to have a shorter time constant than the bouncing pin 
It is still too early to know definitely its correlation with the bouncing pin 
and road octane-number ratings. 


Spark-Advance Indicator — J. R. MacGregor and K. R. 
Eldredge, Standard Oil Co. of Calif. 


| the study and operation of mechanisms there are many instances 

where the interval ratio of cyclic events requires evaluation. In research 
involving the use of gasoline engines, such a device fulfills a long-felt want 
in providing a means for instantaneously and continuously indicating 
spark advance. 

The spark-advance indicator has been developed for road-test work and 
is designed so that connections are made readily to the engine by electrical 
means; back-lash and other errors inherent in mechanical drives are 
thereby eliminated. The spark advance, without regard to the engin« 
speed, is indicated on a meter placed at any convenient location, and th« 
indicated values are in terms of degrees ahead of a predetermined datum 
point, such as top-center. 


A Spark-Advance Indicator for Road-Test Use — J. B. 
Macauley, Gilbert Way, and Sidney Oldberg, Chrysler 
Corp. 


HIS paper describes the construction and calibration of an instrument 

that will give instantaneously the spark advance obtained while opet 
ating a car on the road. Preliminary results obtained with the instrum 
are presented and include road tests on five cars. 


Automatic Speed-Load Dynamometer Control —J. R. 
MacGregor and L. T. Folsom, Standard Oil Co. of 
Calif. 


AUTOMOBILE and engine testing often is facilitated by having a 

dynamometer which will apply a test load having a predetermined 
relationship to the speed of the engine. More particularly is this instru 
ment desirable in testing for warm-up, detonation, carburetor-acceleration 
characteristics, and so on. 

By providing rotating masses having inertia equivalent to that of the 
automobile whose engine is being tested and superimposing a load equal 
at all speeds to that necessary to drive the automobile under specified road 
and grade conditions, road testing can be brought into the laborat 
where controlled conditions allow duplication from run to run. 

An apparatus has been developed which accomplishes the described 
results. It consists of a direct-current dynamometer, a motor-driven aux 
lary compound-wound generator, a source of direct current, and mi 
laneous control rheostats, switches, and so on. The auxiliary generator 
used to excite variably the main generator so that its output follows t 


desired speed-load relationship of the engine under test 


Valve-Gear and Crankshaft Vibration Studies with 
Cathode-Ray Oscillograph— Max M. Roensch, May- 
nard Yeasting, and Sidney Oldberg, Chrysler Corp. 


HIS paper is concerned with vibration problems of engines with the 
object of obtaining greater smoothness by means of new and nove 
instrumentation for analyzing and measuring vibrations. 


What the Trailer Means to the Car Manufacturer — 
James H. Booth, Buick Motor Co. 
: 


(Paper published in full, pages 221-224, Transactions 
Section, June issue. ) 


Hypoid Gears, Axles, and Lubricants —-W. A. Witham, 
Gleason Works. 


HIS paper discusses the most recent developments and best practice in 
both the design and manufacture of hypoid gears and axles. 

Due to improved machines, methods, and materials, hypoid gears now 
are being produced to higher standards of accuracy and precision than has 
heretofore been possible to produce any type of rear-axle drive gears. Also 
we now have full control of all tooth bearing characteristics, including 
length, profile width, and the general shape of the contact area. 

To utilize such improved gears to the greatest advantage similar ad 
vances are being made in the design and manufacture of hypoid axles 
Greater rigidity of the gear mountings and the highest possible degree of 
precision in producing uniform axles are required, as well as proper pro 
vision for control of the tooth bearing in assembling the axle. 

Latest methods for producing hypoid gears are discussed, including an 

(Continued on page 40) 
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analysis of the Formate type of gear. A summary of the results of a 
number of deflection tests on various types of axles serves to illustrate 
various factors entering into axle design. 

The load-carrying capacity of hypoid gears, properly lubricated with a 
suitable extreme-pressure (E.P.) lubricant, is calculated on the same basis 
as for spiral bevels. 


Need for Simplifying Recommendations of Transmis- 
sion and Rear-Axle Lubricants—C. M. Larson, Sin- 
clair Refining Co. 


INCE the publication of the original classification of transmission and 

rear-axle lubricants back in 1931, evolution has seen the development 
of a most complicated and varied number ot gear-lubricant recommenda- 
tions for the millions of cars now on our highways. 

Each year, as new features are introduced, changes are 
affect gear-lubricant requirements of the past. 


made which 
Yet nothing 1s done each 
year to revise car manufacturers’ lubrication charts made up previously. A 
composite grouping of gear lubricants would simplify the servicing of cars 
on the road. 

At the the service-station attendant is required to follow 
with exactness lubrication charts for each and every make and model of 
car if he would keep the car owner out of trouble. On the other hand, th 
service-station needs are filled best by the smallest number of grades 


present time, 


quired for proper servicing since large inventories and especially gea 
lubricant dispensing equipment (metered) are costly. 
Tests and practical experience have shown that economy and satist 


tion can be effected with stable I] 


non-corrosive mild E.P.’s tor all transm 
sions of the conventional, overdrive, and free-wheeling types, as well a 
for all rear axles other than hypoids — the latter requiring active, pow 


hypoid-gear lubricants. 


Report of the Volunteer Group for Compression-Igni- 
tion Fuel Research—T. B. Rendell, Shell Petroleum 
Corp. 

OLLOWING the adoption of a suitable design of engin 


tive procedure for operating this engine, the 
Group has covered the investigation of 


and a tenta 
work of the Volunteer 
other methods of measuring cetan 
number of Diesel fuels looking towards a simplification and improvement 
of reproducibility of the procedure. 

Results of a second series of cooperative tests are viven, using the pro 
cedure adopted in the Group's last report together with a series of tests on 
the same fuel using the critical-compression-ratio method with an interval 
timing-control device. Results of the first series do not show such good 
agreement, the grand average deviation on twelve samples being of the 
order of “1.9. Results of the critical-compression-ratio tests show im- 
proved agreement due to better standardization of details. 

Tests on three alternative methods based on the delay method, but using 
different instruments for recording the delay, are given. Results on two 
different types of full-scale engines also are presented as an indication of 
the validity of the laboratory test methods. 

It is concluded from the results of the past 18 months’ work that a 
direct matching method on the basis of ignition delay is the best from the 
point of view of reproducibility and validity, even though this method will 
involve some sacrifice in simplicity and speed of testing. The progress of 
methods of instrumentation has advanced considerably, and it appears that 
the bouncing-pin type should be discarded in favor of a balanced-dia- 


phragm or magnetic-pickup type. 


Behavior of High- and Low-Cetane Diesel Fuels — R. A. 
Rose and G. C. Wilson, University of Wisconsin. 


(Paper published in full, pages 343-348, Transactions 
Section, August issue. ) 


Development of the Murphy Diesel Engine—™. J. 
Murphy, Murphy Diesel Co., Ltd. 


HIS paper covers twenty years of development starting with the tru 
Diesel type, progressing to various highly turbulent designs, gas-inje 
tion precombustion types, and so on, then back to a full Diesel with open 
combustion-chamber and unit injector. 
Artistic Streamlining Against the Wind Tunnel 
{lexis de Sakhnoffsky, engineering stylist. 


N this paper the author backs his contention that deep knowledge 

aeronautics is not a requisite of artistic streamlining design by pointing 
to recent successful models designed by using principles directly opposit 
to the requirements of the wind tunnel. 


(Continued n fa 
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Those equipment buy- 
ers who have accepted 
this suggestion have 
Profited thereby 


Sas if, 
. Ss \\\Ss 
<J 


Seconds per 

piece 

and 153 pieces Wy 

per hour is pro- Wy 
duction on a Rear ¢ 

Hub Steel Forg- 

ing machined on ; 
a Bullard 8" 8-Spindle Type “D” 
Mult-Au-Matic. 


Operations include Step-drill- 
ing, Taper Boring and Reaming, 
Rough and Finish facing, turn- 
ing, sweeping, chamfering and 
turning radius. 

The Mult-Au-Matic Method 
has proved itself the most profit- 
able Method. Profit by the ex- 
perience of others, and let us 
crack your problem. 
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A new and thor- ; Various eoerene of these — fields of ge a a ooo 
. ing improved economy anc performance effectec yy Streamlined truc 
— 7 goons and design are presented. 
oroughly proven 
process for making Function in Modern Styling — Frederic A. Seljé, direc- 
: a tor, interior art and body design, Chrysler Corp. 
paint adhere per 3 & ; I 


S TILITY and function comprise the basis upon which modern auto- 
4nd motive interiors, as well as exteriors, are styled. The layman under- 
o° stands these words to mean, “‘to be useful; to act’’—the engineer knows 
se CA yor? e ad J | that they are prime essentials in his activities; the industrial designer wel 
\2* comes them as emancipation from the clutter of meaningless ornamenta 


° y™ wwe tion which enables him to approach each new problem with freshness and 


manently to 


freedom of thought. To him, there must be a reason for every detail; in 


coe 42 G his scheme, beauty alone is no longer an excuse for being. 


- & This approach to style has created its own school of design, the purpos: 
: yo of which is to transpose art into industrial and commercial values. 
ae In this paper methods by which this transposition is accomplished ar 
3 described, as well as the type of personnel required and the factors which 
at : influence their work. Also the connection between style and customer 
\e° “ has pow gam and is acceptance is shown and how it can be made to produce profits or losses. 
eing specified by many 
of the largest industrial Recent Trends and Developments in European Auto- 
and automotive plants. motive Diesel-Engine Design — H. R. Ricardo and J. H. 
Ridin sill tom nant 4 Pitchford, Ricardo & Co. 
n or 
experimental purposes if (Paper published in full, pages 405-414, Transactions 
requests are made on the Section, this issue. ) 
stationery of reliable firms. ; :; , ; , 
y Diesel Streamliners— Operating and Maintenance 
I “ : ° 
Detrele Olhce: 6239 elmer Ave. £. Canada: Walkerville, Ont. | /roblems and Economies — F. J. Jumper, Union Pacific 


Lines. 
American Chemical Paint Co. Te 
way 


advent of the high-speed Diesel-electric streamlined train into rail 
transportation has opened up a relatively new field for the 


ryal 14-1 @liila-\ Mt lale Ml fel aiela® 


AMBLER, PA. railroads. 

Foremost problems which confronted the designing engineers were the 
design of car bodies, reduction to a minimum of the amount of dead 
weight carried, development of suitable powerplants for propulsion which 
would prove dependable and provide continuous service for long non-stop 
transcontinental runs, design of suitable accessory equipment such a: 
steam-heating boilers and air-conditioning systems. 

Also they had to develop satisfactory auxiliary powerplants to provid 
a constant source of power for operation of the auxiliary equipment inde 
pendent of train movement, and to develop a satisfactory braking arrange 
ment, coordinating these with other problems involved to insure the prac 
tical and successful operation of the complete train. 





Milwaukee Section Paper 
Feb. 15, 1937 


High-Speed Diesel-Electric Zephyr-Type Trains — E. F. 
Weber, superintendent of automotive equipment, Bur- 


AD _ lington Lines. 
: « . ; ; 
HIS paper gives a comprehensive general picture of the Diesel 
e offer this Co-operation 


“Zephyrs” —their development, design, and operation. Since com- 
pietion of the original Zephyr in April, 1934, seven more of these 
Diesel-electric trains have been added to the Burlington Lines. Daily 
mileage of the eight is 5900 with a combined availability of above 97 
per cent. Early operation troubles are described, resulting in tie build- 





to help you decide...Wisely 





va 


Don’t be in doubt about a regulator, whether ing up of a highly coordinated maintenance personnel. 

single arm. center lift, or twin arm type, for | Be Diesel engines used are discussed, and their specifications given, 
‘ . z with special attention to the cooling system. Specifications of locomo- 

the doors or windows of a passenger Ce tives, cars, and stainless steel also are tabulated; operating costs ar« 

mercial car, boat cabin or bus. catia 








indicate the point at which handle is to be Metropolitan Section Paper 
located and we will furnish you with blue- March 8, 1937 

print of suitable regulator showing layout 
for proper installation. Catalog upon Re- 
quest. 


Modern Trends in Motor Oils — Dr. George M. Maver- 
ick, Standard Oil Development Co. 


N lubricating the compact, high-speed motors of today throughout 

all the abuse that they are obliged to take, an oil is good only if it 

rates high in the following features: Jow consumption; must allow 
(Concluded on page 44) 


| 
| 
| . 
Send us a rough plan of the door or window, 





AcnreanmaNn BrAcsser —Fezzev, Inc. 


1306 HOLDEN AVENUE DETROIT, MICHIGAN 
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Briggs Clarifier Improved Refill 
Cuts Oil and Maintenance Costs Again! 





OMPARED with every other 

oil filter in actual operation 
and bench tests, The Briggs 
Clarifier has given unusual per- 
formance records ever since its 
first introduction. Because the 
Briggs FULLERS EARTH Re- 
fill both adsorbs harmful grit and 
dirt and absorbs acid products 
of combustion that contaminate 
oil in service, oil consumption is 
cut in half ... maintenance costs 
lowered. 


And NOW ... the Briggs refill 
has been further improved. The 
FULLERS EARTH is denser... 
actually removes 50% more acid, 
cleans dirty oil twice as fast... 
takes out 20% more dirt and 
grit! Same size... yet greater 
capacity and stronger and safer 
construction. 


Test The Briggs Yourself 


We will back the Briggs Clarifier 
against every other filter... in 





actual tests on your own equip- 
ment ! 


Write us for prices and full 
details on the various models of 
Briggs Clarifiers for all types 
and sizes of gasoline and Diesel 
engines. 


E 
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THE 
NEW BRIGGS 
REFILL 


A—Metal cap top and 
bottom ;B—Perforated 
metal tubing; C—Ab- 
sorbent cellulose; D— 
14% turns of wool 
cloth; E— FULLERS 
EARTH. 








Write for your FREE copy of the Briggs Oil Filtration 


tation, but a scientific discussion of oil filtration. 


REE Manual. This concise manual is not just a sales presen- 
It’s 


yours for the asking. 


The BRIGGS CLARIFIER CO. 


Dept. SA, Washington, D.C. 


3262 K Street, N. W. 
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Concluded 


winter starting with the least effort; must flow instantly on the coldest 
start; must not form sludge, stick rings, or leave excessive carbon on 
vaporization; must withstand greater loads and higher speeds; and must 
not break down with the formation of products corrosive to bearing 
materials. 

During the past few years there has been a trend toward making the 
higher grades of oils by extensively refining a selected petroleum frac- 
tion to furnish a clean high boiling base and then adding relatively 
small quantities of synthesized materials to impart the desired final 
properties. The addition agents now available and widely used include 
materials for increasing viscosity and viscosity index; for reducing pour 
points; for giving greater oiliness; and for increasing resistance to oxida- 
tion and preventing bearing corrosion. 

This paper points out some of the advantages and dangers in the use 
of such addition agents, with conclusions backed by test results on 
some of these materials. 


Canadian Section Paper 
March 17, 1937 


Some Transmission Developments — S. O. White, chief 
engineer, Warner Gear Division, Borg-Warner Corp. 


N spite of recent intense activity in their development, this paper points 

out that present transmissions are essentially what they have been for 
many years past. It is conceded, however, that they have been made 
smaller, quieter, and more efficient, and that the synchronizer has im- 
proved gear-shifting. 

Various methods of remote control are reviewed, and operation and 
advantages of overdrives and free-wheeling are discussed. Other de- 
velopments considered are the British Wilson gear box and various 
types of automatic transmissions. 


DETROIT PLANT 
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Metropolitan Section Paper 
March 24, 1937 


Nitric Oxide in the Exhaust Gases of Internal-Combus- 

tion Engines — Walter E. Arnoldi, Stevens Institute of 

Technology. 

HIS paper discusses the results of an investigation undertaken at 
Stevens Institute of Technology during the summer of 1936 by three 

undergraduate students: Jonas Anderson, Arnold Arons, and the author 

A complete description of methods of chemical analysis of exhaust 
gases for nitric oxide and of the experimental technique of the project 3 
included in the joint report. 

The work was undertaken to determine the 
formed and the factors affecting its formation in internal-combustion 
engines. Application of the results to crankcase corrosion remains to be 
investigated. 


amounts of nitric acid 


Detroit Section Papers 
March 30, 1937 


High-Speed Trains —- Thomas H. Henkle, western sales 
manager, Edward G. Budd Mfg. Co. 


DVANTAGES of welded stainless-steel construction of high-speed 
light-weight trains are set forth in this paper. Development ot 
the “Shotweld” method for speeding up and improving stainless-steel 
welding is described. Strong structures of light weight are stated to be 
the result of this welding of the high strength and non 
corrosiveness of the stecl, and of the proper distribution of the material. 
General specifications and operating data cn eight “Zephyr” 
electric trains made by these methods are presented. 
brakes for these trains are outlined. 

The author sums up the advantages of high-speed trains of this 
construction under headings of greater safety, greater riding comfort, 
cleanliness, clearer vision, greater availability, reduced maintenance and 
operating costs, and increased revenue. 
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Engineered production with Laboratory control 
Uniform Heat Treating 
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Precision Tooling 


Automatic Machines 
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Unquestionably, in the engine field, the development 
of the greatest interest in the year 1937 is the 1500 
horsepower engine. 


The engine of 1000 horsepower was the product of 
steady but slow growth over a period of years with a 
takeoff horsepower output in four figures representing 
the climax of a series of small increases in horsepower 
made possible by better designs and better materials. 


Apparently, the aircraft industry has arrived at the 
conclusion that there are many advantages in the use of 
two engines, as opposed to four, which can be realized 
if the total power output is not seriously below that of 
four engines at takeoff. Economy of installation of two 
engines, the reduced maintenance, and the greater 
simplicity of controls for the pilot with two engines, as 
compared with four, all have a distinct appeal to the 
aircraft industry. 


Coincident with the crystallization of thought in favor 
of two engines of adequate power came the fourteen- 
cylinder two-row radial engine with 1500 brake horse- 
power for takeoff and commensurate cruising output. No 
development in the engine field in recent years has been 
more timely or accomplished with fewer pangs of par- 
turition. 

















The 1500 Hp. Engine 


By A. L. Beall 


SAE Vice-President, Representing Aircraft-Engine Activity 
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Tricycle Landing Gear 


By Fred E. Weick 


SAE Vice-President, Representing Aircraft Activity 

















The most interesting development in aircraft during the past twelve 
months is, to the writer, an admittedly prejudiced observer, the 
application as carried on jointly by the Army Air Corps and the 
Douglas company of the tricycle landing gear to larger airplanes. 


The transport airplane should be benefited in three distinct ways 
by the adoption of the tricycle landing gear. First, blind landings 
will be easier, for the landing can be made at any reasonable speed 
without necessarily leveling off the flight path before contact with 
assurance that the airplane will stay on the ground after contact is 
made. In addition full application of the brakes during the entire 
ground run can be made without danger of nosing over. Second 
because the tricycle gear is stable in taxiing and free from the ten- 
dency to ground loop, landings can be made easily and safely with the 
wind blowing strongly across the runway, and it therefore seems likely 
ihat airports having only one long runway may be satisfactory. Third, 
the tricycle gear should contribute to the comfort of transport pas- 
cengers for the fuselage floor is leve! when the airplane is on the ground. 


Experiments in application of the tricycle gear to larger airplanes 
have been carried on by the Air Corps and the Douglas company in 
a sound and thorough manner. Starting with the information gained 
from installations on small airplanes, systematic ground tests were 
made with a towed carriage fitted with a tricycle gear, several features 
of which could be varied. After these tests a tricycle gear was fitted 
to a Douglas Dolphin amphibian having a gross weight of 9000 lb. 
This was put through a series of take-off and landing tests and then 
flown by many different Air Corps pilots at various Air Corps fields 
throughout the country. 


During the same time the N.A.C.A. has been continuing the investi- 
gation of certain factors connected with tricycle gears, — 
those having to do with the possible shimmying of the front whee 
which would be serious if it occurred on larger airplanes. 


With this background, the next step in the development is now 
taking place in the use of a tricycle gear on the new forty-passenger 
Douglas DC4 four-motored transport having a gross weight of 60,000 
lb. which is now being completed. 
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John K. Ball Robert J. Minshall Fred P. Laudan 


Award of the Wright Brothers Medal 
for 1936 


to 


ROBERT J. MINSHALL JOHN K. BALL and FRED P. LAUDAN 
of the Boeing Aircraft Co. 


for their paper entitled 


DESIGN AND CONSTRUCTION OF LARGE AIRCRAFT” 


which was presented at the First National Aircraft Production Meeting held by the Society 
of Automotive Engineers in Los Angeles in October, 1936. 


THE Wright Brothers Medal is awarded an- 

nually to “the author of the best paper on 

aerodynamics or structural theory or research, 

or airplane design or construction, which shall 

have been presented at a meeting of the 

Society or any of its Sections during the 
calendar year." 
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Photo by W. J. Chamberlin, SAE Journal 
Field Editor for Southern California Section 


ational Aireraft 





of the SAE National Aircraft 


for the three-day event. 


Production Meeting 













LIMAXING what experts torecast as the aeronautic in- 

dustry’s first $100,000,000 year is the second annual 

SAE National Aircraft Production Meeting being 

held Oct. 

tives and engineers of companies that produce practically all 

the aircraft, engines, parts and equipment that are being 
valued at this huge figure. 


7, 8 and g in Los Angeles. Attending are execu- 


/ 


Looking ahead to even greater years these men are con- 
vening in Los Angeles to concentrate on the utilization of 
raw materials, production processes, engine installation and 
flight testing, every phase of aircraft construction. Criticism 
of planes as they are delivered to operators —both military 


S. D. Heron, Air- 
craft-Engine Meet- 
ings Committee 
chairman, helped 
develop vigor and 
variety in the 
papers. 
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and civil — will come from experts on operation and mainte 
nance. The full program of the meeting precedes this article. 

Just before hopping off to the Pacific Coast, the Society’s 
Secretary and General Manager John A. C. Warner said of 
this meeting, “Now is the time for it; 1937 production is 
running 25 per cent ahead of last year’s and, with conditions 
as they are, there is no telling how great 1938 production will 
be. Personally I look for a con- 
siderable increase. “[The Society’s 
National Aircraft Production Meet- 
ing is the only forum at which the 
men who plan for production can 
meet, exchange ideas and smooth 
out mutual manufacturing and 
maintenance problems. 

“It is hard to conceive that the 
estimated 1937 production of air- 
craft, engines and parts is valued 
at eight times as much as that 
produced in 1925. Seven hundred 
per cent increase in 12 years is 
quite a jump; yet the industry is 
just approaching the “mass produc- 
tion” stage. The reason for these 
annual production meetings is to 
give executives and engineers an 
opportunity to get together, think 
together and plan together to 
avoid costly production pitfalls in 





meeting forthcoming problems. It rane a Aircraft 
: c . s i e 
is not a matter of sharing secrets wet ee, 

chairman, got striking 


but of avoiding economic waste.” 
The SAE, in its aeronautic ac- 


results from strenuous ef- 
forts in program-building. 





Carleton E. Stryker, again general chairman 
Production 
Meeting, makes last-minute organization plans 
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Donald H. 
Wood talks on 
the “Present 
Status of Cowl- 
ing,” at the 
opening session. 


Col. E. J. W. Rags- 
dale of E. G. Budd 
Manufacturing Co., 
draws upon his com- 
pany’s experience in 
speaking on “Engi- 
neering for Produc- 
tion in Stainless Steel” 
at the Production Ses- 
sion. 


Co-Authors Whose Paper Opens Meeting 





A. Lewis MacClain and R. S. Buck, both of Pratt & Whitney, joined to 
write, “Flight Testing with an Engine Torque Indicator,” the meeting’s 





Photo by W. J. Chamberlin, 





opening paper. 


S.A.E. JOURNAL 


Vol. 41, No. 4 


Southern California Men Participate in 


woe OE 


7? Journal Field Editor for Southern California Section 


A group of Southern California Section 
Members and others interested in the Na- 
tional Aireraft Production Meeting gather 
at one of General Chairman Stryker’s pro- 
gram-planning meetings. Above are: Rich 
ard M. Mock, who cooperated in developing 
the Aircraft Operation and Maintenance 
Session; H. D. Ingalls; and H. D. Houghton. 
who presented a paper at last year’s 
meeting. 


tivities, has more than kept pace with the 
thriving aviation industry. Back in 1920 
only two sessions at the Society's national 
and regional meetings were devoted to 
aircraft. This year the number has in- 
creased to 22 at which 47 aviation papers 
are being presented. Seventeen of them 
are being given at Los Angeles. General 
Chairman Carleton E. Stryker, chief en 
gineer, Curtiss-Wright Technical Institute, 
with his committees, has worked in close 
cooperation with SAE President Harry T. 
Woolson and the Society’s aviation vice 
presidents, Almon L. Beall (aircraft en- 
gine) and Fred E. Weick (aircraft), in 
making this Second Aircraft Production 
Meeting outstanding both in quality and 
timeliness of papers and smoothness of 
running. 

Coast-to-coast commercial flying has 
just passed its tenth anniversary. Many 
of the developments that have enabled the 
airlines to offer the dependable service 
that now carries more than a million 
trans-continental passengers each year at 
double the speed and with fares less than 
half those of a decade ago, can be traced 
to ideas first announced in papers pre 
sented at SAE meetings and published in 
the SAE Journat. 

Members of the Society have actively 
participated in this development. Nearly 
all of the 3010 airplanes manufactured in 
1936 in this country were built in plants 
where SAE members are executives, en 
gineers and designers. Most of the pro- 
curement officers who bought 1141 mili- 
tary aircraft last year are members of the 
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SAE National Aircraft Production Meeting 











Photo by W. J. Chamberlin, SAE Journal Field Editor for Southern California Section 








Hall Hibbard is 
chairman of the 
Aircraft Proe- 
esses Session. 











Cooperating in making local arrangements 
are SAE Members L. J. Grunder, 1936-1937 
chairman of the Southern California Sec- 
tion; E. E. Tattersfield, chairman of last 
year’s successful banquet committee, who 
holds the same job for this meeting; and 
W. E. Powelson, Section vice-chairman last 
year, who for years has been an effective 
SAE worker in Los Angeles. 


Society and nearly all of the commercial 
aircraft purchased by airlines were bought 
by companies which employ SAE men in 
executive and engineering capacities. 
The very real success of last year’s Na- 
tional Aircraft Production Meeting is 
reflected in the increased number of the 
industry's men gathering in Los Angeles 
for the 1937 event. Advance reservations 
for this meeting could be bound as a 
“Who's Who” of aircraft executives and 


engineers, and miss but a few names. rid J. 1. Mesrie tells anew 
‘ Maintenance Problems of 
Seventeen papers are included in the seven Army Airplanes.” 

carefully balanced sessions. 

F Lieut. H. Knox Perrill, U. 5. 


The Southern California Section, host Navy, who participated in a re- 


to the meeting, has done an exceptionally cent mass flight to Honolulu, 
fine job in arranging for the comfort and presides at the Operation and 


. . os Maintenance Session. 
entertainment of the visitors. Its members 


are providing transportation for the in 
spection trip to the world renowned lab 
oratories of the California Institute of 
Technology in Pasadena. They are also 
taking charge of the Aviation Banquet 
that will climax this three-day meeting. 
A high spot of the meeting will be the 
award of the Wright Brothers Medal 
(see p. 16) for the best paper on aero- 
dynamics or structural theory or research, 
or airplane design or construction pre 
sented before the Society in 1936, to three 
Boeing men, R. J. Minshall, chief engi- 
neer, John K. Ball, chief stress engineer, 
and Fred P. Laudan, plant superinten- 
dent. Their paper, “Design and Con- 
struction of Large Aircraft,” which gained 
them this honor, was first presented at z , Sees ‘ee ‘ _ 
the 1936 National Aircraft Production T. P. Wright, 1934 vice-president of the SAE Aircraft Activity, and Mac 


Short, holder of this office in 1936, are, respectively, chairmen of the Mate- 
rials Session and the Production Session. 





Meeting. 














About SAE Members: 


,,.. At Home and Abroad 








Prof. Chauncey W. Smith, is on sab- 
batical leave from the University of Nebraska. 
He is at present doing some graduate work at 
the University of California, Berkeley, Calif. 


C. M. Larson recently. has been advanced 


to chief consulting engineer by the Sinclair Re- 


C. M. Larson 


Promoted 





fining Co., with headquarters in New York. 
Prior to his promotion Mr. Larson was super- 
vising engineer. 


William B. Stout, president of the Stout 
Engineering Laboratories, Inc., recently was 
awarded a patent titled “Motor Car’ which 
covers the general construction of his Scarab 
car. 


a We Wright, vice-president of the Cur- 
tiss-Wright Corp. in charge of engineering, 
recently received the degree of Doctor of Science 
from Knox College, Galesburg, Ill. Mr. Wright 
has also been elected a Fellow of the Royal 
Aeronautical Society of London. 


Frank ]. Hterholzer has been promoted 
trom the commission of first lieutenant to cap- 
tain of the second ammunition train, United 
States Army. He is located at Fort Sill, Okla., 
having recently been transferred from Fort 
Knox, Ky. 


Walter and Clarence Fishleigh, Detroit 
consulting engineers, cooperated with designers, 
engineers and production men of the American 
Bantam Car Co., in making production plans 
for the new American Bantam line of cars and 
trucks. 


Rolf C. Haferl, formerly design engineer 
with General Motors Truck Corp., Pontiac, 
Mich., is affiliated with the Ward Motor Vehicle 
Co., Mt. Vernon, N. Y., as body engineer. 


On A.T.A. Program 


Four SAE members participated in the pro- 
gram of the American. Transit Association Bus 
Division at the A.T.A. Convention held at 
White Sulphur Springs last month. O. D. 
Treiber, chief engineer, Diesel Division, Her- 
cules Motors Corp., conducted the clinic on 
Diesel Engine Developments; Eugene C. Schultz, 
assistant superintendent, automotive equipment, 
New Orleans Public Service, Inc., the clinic 
on Testing Engines for Efficiency After Over- 
haul; D. E. Blair, general superintendent, Mon- 
treal Tramways Co., the clinic on Degassing 
Devices; and Floyd L. Wheaton, superintendent 
of automotive equipment, Detroit Department 
of Street Railways was co-chairman of the clinic 
on Bus Inspection and Maintenance Systems. 


Orville Wright and his brother, the late 
Wilbur Wright, recently were honored when 
bronze busts of the two men were placed in 


the Army Aeronautical Museum at Wright 
Field, Dayton. The busts were the work of 
Sculptor Seth Velsey. He made Wilbur 


Wright's likeness from photographs supplied by 
Orville Wright. The latter sat for his own bust. 


Douglas F. Linsley has resigned as chief 
engineer, Vaco Products, Inc., Detroit, to join 
the sales engineering staff of Houde Engineer- 
ing Corp., Buffalo. 


Alfred P. Sloan, Jr., chairman of the 
board, General Motors Corp., returned to this 
country late in August, following a European 
vacation trip. 


Paul G. Hoffman, president of the Stude- 
baker Corp., has been elected a member of the 
board of trustees of University of Chicago, his 
Alma Mater. He is a member of the class of 
1909, and has participated in many alumni activ- 
ities. Mr. Hoffman is also chairman of the 
University of Chicago alumni committee on 
information and development. 


Benjamin E. Brown, Jr., has joined th« 
Beacon, N. Y., laboratories of the Texas Co. as 
experimental helper. He was formerly assistant 
instructor, U. S. Diesel Engineering School, 
Allston, Mass. 


John H. Andresen, Jr., is industrial engi- 
neer in the Grasselli department of E. I. DuPont 
de Nemours, Cleveland. He was formerly a 
student at Stevens Institute of Technology. 

BE; FF, Clarkson, Toronto, has been ap- 


pointed regional representative for Hupp Motor 
Car Corp. in the Dominion of Canada. Mr. 


Clarkson was, for many years, an executive of 
Dodge Bros., Ltd. 


Russell T. Howe 


to Wright 
Aeronautical 





Russell T. Howe has joined the engineer- 
ing staff of Wright Aeronautical Corp., Pater- 
son, N. J. He was previously an engineer in 
the air spring division of Firestone Tire & Rub- 
ber Co., Akron. 
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Hunts Russian Flyers 


C. J. McFarlane, Toronto field representative, 
Ethyl Gasoline Corp., took part in the Arctx 
search for the missing Russian flyers. He made 
his headquarters at Aklavik, N.W.T., and 
added Ethyl fluid to the gasoline in cache in 
that territory, increasing its octane rating io 
approximately 87. The fluid was flown 1700 
air miles from Edmonton, Calgary, and much 
of the gasoline treated was flown to Aklavik 
from caches within a radius of 400 miles. In 
this work Mr. McFarlane cooperated with Sit 
Hubert Wilkins. 


Henry P. Vaughan, who was automatic 
choke engineer of Marvel-Schebler Division of 
Borg-Warner, has joined the Automotive Diesel 
Division of General Motors as project engineer 
He will be located in Detroit. 


Robert S. Kidd, formerly draftsman with 
Ranger Engineering Corp., Farmingdale, N. Y.., 
has taken a similar position with the Pratt & 
Whitney Aircraft Co., Hartford, Conn. 

Dr. George W. Lewis, director of aero- 
nautical research, National Advisory Committee 


bd 
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Dr. George 
W. Lewis 


Attends 
Air 
Conference 





for Aeronautics, was one of five delegates rep- 
resenting the United States at the Inter-Ameri- 
can Technical Aviation Conference, held at 
Lima, Peru, Sept. 16. He sailed from New 
York on Sept. 4 and expects to return early in 
October. 


N. W. Eveleth is sales engineer and Detroit 
representative for the Hoof Products Co. He 
had previously held a similar position with the 
Monarch Governor Co. 


Charles A. Cole, formerly Detroit district 
manager for Thompson Products, Inc., has 
been promoted to the position of western divi- 
sion sales manager, in charge of sales in states 
west of the Mississippi. 


Ellis W. Templin, automotive engineer, 
Los Angeles Department of Water and Power, 
has been elected secretary of the Los Angeles 
Automotive Council, an organization of fleet 
operators. 


Past-Presidents in Europe 


Past-President and Mrs. D. G. Roos, with 
young daughter, sailed on the Aquitania, Sept. 
16, for a four-month sojourn in England. Mr. 
Roos is doing automotive consulting work for 
Humber, Hillman, Talbot and Sunbeam, parts 
of the Rootes motor combine. While abroad Mr. 
Roos, who is technical advisor to the Studebaker 
Corp., plans to attend the European automobile 
show S. 


Past-President Charles F. Kettering, vice-pres- 
ident of General Motors Corp., and Mrs. Ketter- 
ing, sailed on the liner Normandie on the fifteenth 
of last month. 

(Continued on page 25) 
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OF NEW YORK AUTO-SHOW WEEK 
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October Sees Section 
Programs in Full Swing 


This month finds SAE Sections getting down 
to serious business. Vacations are over — most 
Fall outings and golf parties were held last 
month—and members are anxious to attend 
technical programs that will keep them up to 
date on happenings in the industry. 

SAE President Harry T. Woolson will visit 
the far-Western Sections of the Society. On 
Oct. 4 he will meet with the Denver SAE Club. 
From there he will go to Los Angeles to attend 
the National Aircraft Production Meeting and 
see members of the Southern California Sec- 
tion. The Northern California Section will be 
host to Mr. Woolson in Oakland at its Oct. 11 
meeting; and he will be welcomed in Portland 
by the Oregon Section on Oct. 14 and in Seattle 
by the Northwest Section on Oct. 15. SAE 
Secretary and General Manager John A. C. 
Warner will accompany him on his visits to 
the Pacific Coast Sections. 

Eastern Sections have interesting programs 
lined up. Ernst Esch, who founded the In- 
stitute for Traffic Matters at the University of 
Cologne, Germany, will talk on the motoriza- 
tion of his country at the Metropolitan Section’s 
Oct. 14 meeting. He will have with him 20 
students who are in the United States to study 
trafic conditions. Detroit has two October 
meetings scheduled and up in Canada the Can- 
adian Section will hear W. F. Bird, of Collins 
& Aikman Corp., speak on textiles used in 
automobiles. Joseph Geschelin, of Automotive 
Industries, will give the Southern New Eng- 
land Section a preview of 1938 automobile 
design. 





These are but samples of the programs in 
store as SAE Sections get into high gear fo: 
1937-1938. 


Sports Popular at 
Fall Social Meeting 


@ Metropolitan 


Nearly 200 members and their guests at- 
tended the Fall social meeting of Metropolitan 
Section, Sept. 14, at Pelham Country Club, 
Pelham Manor, N. Y., most of them for the 
all-day outing. Golf, tennis, bowling, swim- 
ming, and bridge for the women guests were 
planned by J. F. Creamer, chairman of the 
event, and a dinner dance closed the affair long 
after midnight. 

A demonstration of Red Cross life saving was 
put on by a team under Capt. David J. Yates, 
director of the organization’s first aid and life 
saving activities. 

Among the guests introduced following the 
dinner were John A. C. Warner, secretary and 
general manager of the Society; Alfred Reeves, 
vice-president and general manager of the Auto- 
mobile Manufacturers Association; B. F. Curry, 
president of B. F. Curry, Inc., and his guest 
Babe Ruth; and Harry Bragg, manager of th 
New York Automobile Merchants Association. 

Furber Marshall served as master of cerc- 
monies in making the introductions and award 
ing the scores of elaborate prizes won during 
the day. His performance was a highlight of 
the meeting, and a challenge to many profes- 
sional entertainers. 

Chairmen serving under Mr. Creamer were 
C. Eustace Dwyer, golf; George W. Kuhlman, 


Man Power Aids Horsepower 





When it comes to negotiating a 21 per cent grade over rough country with a 
155-mm. mortar in tow, 19 men are called upon to help an army truck with its 
overload. This picture was snapped in the hills of Hawaii by Maj. Walter C. 


Thee, Q.M.C., chief, transportation division at Schofield Barracks, T. H. 


He has 


supervision of 1200 motor vehicles at that post and the handling of some 36,000,000 
lbs. of rail shipments annually. 
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Field Editors 


Baltimore-Espy W. H. Williams 
Buffalo -G. W. Miller 
Canadian — Warren B. Hastings 
Chicago — Austin W. Stromberg 
Cleveland —- William G. Piwonka 
Dayton —- Mearick Funkhouser 
Detroit — William F. Sherman 
Indiana —- Herman Winkler 

Kansas City-— No Appointment 
Metropolitan — Leslie Peat 
Milwaukee — Theodore L. Swansen 
New England - J. T. Sullivan 

No. California -C. W. Spring 
Northwest -R. J. Hutchinson 
Oregon—J. Verne Savage 
Philadelphia -H. E. Blank, Jr. 
Pittsburgh — Murray Fahnestock 
St. Louis —-C. T. Schaefer 

So. California - W. G. Chamberlin 
So. New England—F. W. Mesinger 
Syracuse—-No Appointment 


W ashington — Capt. E. L. Cummings 


swimming; Mrs. Walter Peper, bridge; Merrill 
C. Horine, bowling, and Sid. G. Harris, tennis. 


SAE Handbook Gets 
Accolade of 40 States 


From motor-vehicle commissioners 
way ofhcials in 40 
days has come 


and high- 
states during the last 30 
evidence of the value and im- 


portance of the SAE Hanpsook in state regu- 
latory and inspection work. 
Copies of each new yearly edition of th 


HanpsBook have been sent to these officials in 
all states, District of Columbia and Province of 
Ontario, Canada, in each of the last two years 
but the response to the 1937 edition is more 
direct and vigorous than ever before. Extra 
copies for the personal use of additional officials 
have been requested in than a dozen 
states. 

Part of the 


more 


increased interest in the Hanp 
Book undoubtedly is due to what West Vir- 
ginia’s Transportation Supervisor James P. 
Tierney refers to as “the present trend of motor- 
vehicle legislation to give additional attention 


to questions of construction and equipment. 
The SAE Hanpsook,” he continues, “is most 
helpful.” 

Similar specific assurances of the usefulness 


of the volume to these public officials come in 
such statements as: “It would be a great con- 
venience to me if I could have a copy of my 
own” from W. L. Cross, chief engineer of the 
Connecticut Department of Motor Vehicles... . 
“We have found your SAE Hanpsook of valu- 


able assistance during the past year,’ from 
Assistant Director Frances J. Buckley of the 
Delaware Motor Vehicle Department. . . . “The 
SAE Hanpsook which we receive each year has 
proved very useful,” from Deputy Chief In- 
spector G. W. Zeigler of New Jersey. 7 
“There is one official in this state who has 


great need for the SAE Hanpsook,” from Rez- 

istrar Frank West of the Ohio Bureau of Motor 

Vehicles. . . . “I know it will be of considerable 

help to us,” from Commissioner R. E. Ham- 

mond of Utah. . “We wish to compliment 

you on the splendid make-up of the book,” 
(Continued on page 24) 
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SAE Nominees for 1938 


FOLLOWING are the names of those who have been nominated 
as officers and members of the Council for 1938: 


President . . C. W. Spicer 
Vice-President, Spicer Mfg. Corp. 
Treasurer .. David Beecroft 
Bendix Products Corp. 


Councilors 
Term of 1938-1939 
W. J. Davidson 


General Sales Manager, Winton En- 
gine Corp. 
L. J. Grunder 
Automotive Engineer, Richfield Oil 
Co. of Calif. 
B. J. Lemon 


Tire Engineer, U. S. Rubber Prod- 
ucts, Inc. 


Members of the 1938 Council will include 
also the following three men who were 
elected at the beginning of 1937 for a 
two year term: 
A. T. Colwell 
Vice-President, Engineering, Thomp- 
son Products, Inc. 
W. C. Keys 
Mechanical Products Engineer, U. S. 
Rubber Products, Inc. 
J. L. Stewart 


General Manager, Canadian Automo- 
bile Chamber of Commerce 


Serving on the 1938 Council as Past- 
Presidents: 


Ralph R. Teetor 


Charge of Engineering, Perfect Circle 
Co. 


Harry T. Woolson 


Executive Engineer, Chrysler Corp. 


October, 1937 


Vice-Presidents 


Aircraft ..... <2: Frank W. Caldwell 
Engineering Manag- 
er, Hamilton Stand- 

ard Propellers 


... Ralph N. DuBois 
Experimental Engi- 
neer, Aviation Mfg. 
Corp., Lycoming 
Div. 


....Carl Behn 
Sales Manager, Na- 
tional Supply Co. of 
Delaware 


Fuels & Lubricants. B. E. Sibley 


Chief Technologist, 
Continental Oil Co. 


....Clyde R. Paton 
Chief Engineer, 
Packard Motor Car 
Co. 


Passenger-Car-Body .Frank S. Spring 
Engineer, Hudson 
Motor Car Co. 


Production ....... E. N. Sawyer 
Production Engin- 
eer, Cleveland Trac- 
tor Co. 

Tractor & Industrial 

Power Equipment .C. E. Frudden 
Chief Engineer, . 
Allis-Chalmers Mfg. 
Co. 


Aircraft-Engine 


Diesel-Engine 


Passenger-Car 


Transportation & 
Maintenance ....F. L. Faulkner 
Automotive Engi- 
neer, Manager, 
Automotive Depart- 
ment, Armour & Co. 
Truck, Bus & 
eee H. E. Simi 
Chief Engineer, 
Twin Coach Co. 
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News of the Society 
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from Secretary of State Lester C. Hunt of 
Wyoming and many others. A. W. Koehler, 
executive secretary, American Association of 
Motor Vehicle Adminstrators, in a letter adds 
to the above comments, “You may be sure that 
I shall appreciate receiving this very useful ref- 
erence book as succeeding editions are issued.” 


More Owners of E-P 
Lubricants Testing Machines 


The following names should be added to the 
list of companies and laboratories purchasing the 
SAE E-P lubricants testing machine which was 
published in the SAE Journat for September: 
The Elco Grease & Oil Co., Halowax Corp., Im- 
perial Oil, Ltd., Shell Oil Co., Esso Laboratories 
of the Standard Oil Development Co., Valvoline 
Oil Co., and C. C. Wakefield & Co., Ltd. 


Hale Heads Ordnance 


Advisory Committee Group 


At the request of the Chief of Ordnance, 
United States Army, the SAE Ordnance Ad- 
visory Committee has organized a subcommit- 


S.A.E. JOURNAL 


tee on rubber products, according to Chairman 
H. W. Alden and Col. G. F. Jenks, Ordnance 
Department, United 
States Army, under 
whose general lead- 
ership the coopera- 
tive work of the 
Society with the 
Ordnance Depart- 
ment is being car- 
ried on. 

Headed by J. E. 
Hale, Firestone Tire 
& Rubber Co., this 
group will advise 
upon a program ot 
development of ; 
Ordnance rubber Col. G. F. Jenks 
products of non- 
commercial application, and methods to secure 
the cooperation of the rubber industry in its 
execution. It will also advise upon the applica- 
tion of industrial developments of rubber prod- 
ucts and technique to Ordnance materiel. 

Serving with Mr. Hale on this subcommittee 
representing the rubber companies are: K. D. 
Smith, B. F. Goodrich Rubber Co., with H. 
Schippel as alternate; G. K. Henshaw, Good- 
year Tire & Rubber Co., with R. T. Brown as 
alternate; and Dr. S. M. Cadwell, U. S. Rubber 
Products Co., Inc., with E. Botts as alternate. 





Hessler Studi 


Vol. 41, No. 4 


L. M. Kubaugh is alternate for Chairman Hale 
Representing the Ordnance Department, United 
States Army, are: Lt. Col. B. O. Lewis, with 
W. F. Beasley as alternate; Maj. J. K. Christ- 
mas, with Capt. E. L. Cummings and H. W. 
Evans as alternates; Col. W. A. Capron, with 
Dr. A. C. Hanson as alternate; and Maj. W. W. 
Warner. 


First Meeting Devoted 
to Ignition Problems 


® No. California 


Members and guests of the Northern Cali- 
fornia Section turned out 127 strong to open 
the 1937-1938 season. J. E. Echlin, president 
of the Echlin Manufacturing Co., the speake: 
of the evening, explained the use of modern 
equipment in locating and correcting troubles 
in modern ignition systems. He also told of the 
effect of various classes of ignition sparks on 
mixtures of varying densities and the effect of 
wear, oxidation and direction of the various 
elements in the ignition system. 

Supplementing Mr. Echlin’s paper were re 
marks by Clinton E. Stryker, McKinsey, Wel- 
lington & Co. 

Chairman A. H. LauFer presided and opened 
the meeting by outlining the events in store for 
Northern California Section members. 





Canadian—Oct. 20 


Royal York Hotel, Toronto; dinner 7:00 P.M. 
Textile Manufacture and Research — W. F. Bird, 
director of research and technical control, Collins 
& Aikman Corp. 


Chicago—Sept. 29 to Oct. 1 

Blackstone Hotel — Section Regional Transpor- 
tation Meeting. Morning, afternoon and evening 
sessions, starting Wednesday afternoon, Sept. 29, 
at 2:00 P.M. Dinner 6:45 P.M. Wednesday, 
Sept. 29. 


Cleveland—Oct. 11 

Cleveland Club; dinner 6:30 P.M. Flame 
Propagation —- A. M. Rothrock, National Advi- 
sory Committee for Aeronautics. 


Detroit—Oct. 11 and 18 


Statler Hotel. Joint Junior-Student and Aero- 
nautic Meeting Oct. 11, 8:00 P.M., with Henry 
G. Weaver, Consumers’ Research Department, 
General Motors Corp., as speaker. There will be 
an additional speaker on an aeronautic subject. 
Oct. 18, dinner 6:30 P.M. At this dinner meet- 
ing, John Oswald, chief body engineer, Olds 
Motor Works, will speak on The Body Designer's 
Future. 


Indiana—Oct. 14 

Severin Hotel, Indianapolis; dinner 6:30 P.M. 
Automobile Design and Safety —John H. Hunt, 
director of New Devices Section, General Mo- 
tors Corp. 


Metropolitan—Oct. 14 


The Roger Smith, 40 E. 41st St., New York 
City; dinner 6:30 P.M. Motorization of Ger- 
many, and the Competition between Railway 
and Motor Car—Prof. Ernest Esch, director of 
motor transport science, University of Cologne, 
Germany. There will be discussion by a number 
of eminent authorities on transportation prob- 
lems. 


Milwaukee—Oct. 8 


Milwaukee Athletic Club; dinner 6:30 P. M. 
Propane Fueled Engines for Air-Conditioned 
Railway Passenger Cars—L. W. Melcher, man- 


oming EVENTS 


National Aircraft Production 
Meeting 
Los Angeles 


Oct. 7-9 
Ambassador Hotel 


Annual Dinner 
New York 


Commodore Hotel 


Oct. 28 


Metropolitan Section 


Regional T & M Meeting 
Nov. 9-10 Newark, N. J. 
West Coast Section Regional 

Transportation Meeting 
Nov., 1937 


San Francisco, Calif. 





National Production Meeting 
Dec. 8-10 Flint, Mich. 
Hotel Durant 
Annual Meeting 


Jan. 10-14, 1938 Detroit 








ager Refrigeration Division, Waukesha Motor 
Co. 
New England—Oct. 14 

664 Commonwealth Ave., Boston, Mass.; din- 
ner 6:30 P.M. Subject — Modern Methods of Car 
Reconditioning, with demonstration of recondi- 
tioning equipment. 


Northern California—Oct. 11 


Athens Athletic Club, Oakland; dinner 6:30 
P.M. Speakers— Harry T. Woolson, executive 
engineer, Chrysler Corp., and president, SAE; 


John A. C. Warner, secretary and general man- 
ager, SAE. 


Northwest—Oct. 15 

New Washington Hotel, Seattle; dinner 6:30 
P.M. Speakers— Harry T. Woolson, executive 
engineer, Chrysler Corp., and president, SAE; 
John A. C. Warner, secretary and general man- 
ager, SAE. 


Oregon—Oct. 14 


Multnomah Hotel, Portland; dinner 6:30 P.M 
Speakers — Harry T. Woolson, executive engi- 
neer, Chrysler Corp., and president, SAE; John 
A. C. Warner, secretary and general manager, 
SAE. 


Philadelphia—Oct. 13 


Engineers Club; dinner 6:30 P.M. 


Pittsburgh—Oct. 19 

Hotel Webster Hall; dinner 6:30 P.M. 
Chemical Hay for Mechanical Horses — Robert 
E. Wilson, president, Pan American Petroleum 
and Transport Co. 


Southern California—Oct. 7-9 


Ambassador Hotel, Los Angeles. National Air- 
craft Production Meeting. (For complete pro- 
gram see special insert elsewhere in this issue.) 


Southern New England—Oct. 26 

Bond Hotel, Hartford, Conn.; dinner 6:30 
P.M. What's New in New Cars — Joseph Gesche 
lin, technical editor, Chilton Publications. 


Syracuse—No Meeting 
Washington—Oct. 12 


Cosmos Club, Washington, D. C.; dinner 6:30 
P.M. Commercial Vehicles in the Military Ser- 
vice. The Problem of the Quartermaster Corps — 
Lieut.-Col. J. H. Johnson, Q.M.C., chief, Motor 
Transport Branch, U. S. Army; The Problem of 
the Ordnance Department — Maj. John K. Christ- 
mas, Ordnance Department, chief, Automotive 
Section, Artillery Division, U. S. Army. There 
will be discussion by prominent military men 
and executive engineers of large automotive 
plants. 
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About SAE Members: 
.. At Home and Abroad 
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R. N. Janeway, research engineer, Chrysler 
Motor Corp., and E. H. Kelley, engineer, 
Chevrolet Motor Co., represent the Detroit Sec- 
tion of the Society on the Affiliate Council of 
the Engineering Society of Detroit. Mr. Jane- 
way is vice-chairman of this Council. 


J. H. MeDuffee 


Changes 
Head quarters 





]. H. McDuffee, president, Prest-O-Lite 
Battery Co., has transferred his headquarters 
from Indianapolis, Ind., to Toledo, Ohio. 


Joseph Doyle, of the technical service de- 
partment, Bendix Products Corp., is conducting 
the Bendix-Stromberg traveling clinic which is 
making a nation-wide tour. 


Frank M. Kincaid, Jr., has joined the 
Wright Aeronautical Corp., Paterson, N. J., as 
layout draftsman. 


15 SAE Men on National 
Safety Council Program 


Fifteen members of the Society are taking part 
in the 26th National Safety Congress and Expo- 
sition sponsored by the National Safety Council 
at Atlantic City, Oct. 11 to 15. 

At the opening session, the annual meeting 
of members, Dr. Miller McClintock will speak 
on “Safety, Today and Tomorrow.” That 
afternoon at the Aeronautical Session, of which 
Capt. E. V. Rickenbacker is chairman and 
Jerome F. Lederer is secretary, Richard Gazley 
and Walter A. Hamilton are to speak. 

Paul G. Hoffman will take part in a discus- 
sion on “Drivers of the Future” at an Educa- 
tional Session and Dr. A. R. Lauer will give his 
opinion on “What Are Fit and Unfit Drivers?” 
Dr. Lauer will also speak on psychological tests 
for operators at a Commercial Vehicle Session, 
and on the same program O. M. Brede will talk 
on preventive maintenance. At other Commer- 
cial Vehicle Sessions J. W. Lord, H. R. Grigsby 
and H. H. Kelly will speak. 

W. S. James, appearing at a Street & High- 
way Traffic Session, will take as his subject, 
“Engineering the Vehicle for Safety.” He will 
also participate in a discussion on night acci- 
dents. 

Maxwell Halsey will talk at a session devoted 
to the Traffic Officers’ Training School. At an- 
other session H. E. Hildebrand will tell of 
“Accident Reduction with a Planned Mainte- 
nance System.” Charles R. Miller, at the Fire 
Prevention Session, will speak of handling 
flammable liquids. 


« October, 1937 


Robert S. Buck, formerly a student at New 
York University, has joined the Lockheed Air- 
craft Corp., Burbank, Calif. 


D. E. Blair, general superintendent, Mont- 
real Tramways Co., and John H. Walsh, 


superintendent rolling stock and shops, Middle- 
sex & Boston Street Railway Co., are two of 
the four men nominated to serve for two years 
on the American Transit Association Bus Divi- 
sion Executive Committee. 


William A. Heinze has been chief engi- 
neer of G. S. Blakeslee & Co., Cicero, IIl., since 
Sept. 1. Before that he was mechanical research 
engineer, Victor Manufacturing & Gasket Co., 
Chicago. 

P. o. Rogers is eastern procurement repre- 
sentative of Douglas Aircraft Co., Inc., Santa 
Monica, Calif. He makes his headquarters at 
Cleveland Heights, Ohio. 


Edward C. Blackman resigned his posi- 
tion of sales engineer of Thermoid Rubber Co., 
Trenton, N. J., to join Socony-Vacuum Oil Co., 
Inc., as commercial fleet engineer, Southeastern 
Division, with headquarters at Baltimore, Md. 


A. ]. Underwood, western advertising 
manager, SAE JournaL, assisted in timing at 
the National Air Races held in Cleveland last 
month. 


Arthur A. Pelke, who has been district 
service representative, Chevrolet Motor Division 
of General Motors Sales Corp., New York, has 
been transferred to St. Louis as mid-west region 
products representative of the same company. 


Walter F. Whiteman has joined the staff 
of William & Harvey Rowland, Inc., Philadel- 
phia, as spring engineer. He previously had been 
spring service engineer with Brodie System, Inc., 
Brooklyn, N. Y. 


ALout Authors 


(Continued from page 11) 


Volta Meeting, held by the Royal Acad- 
emy of Italy, in Rome. He was born in 
Greeley, Colo., and after attending the 
Greeley Teachers’ College he entered the 
University of California at Berkeley 
from which he was graduated with honor 
in 1924, receiving his B.S. degree in En- 
gineering. After a short period with the 
Pacific Telephone & Telegraph Co. he 





went to the National Advisory Committee 
for Aeronautics at Langley Field in 1925. 
He is now in charge of the N.A.C.A. Vari- 
able Density Section. 


@ Dr. Oscar C. Bridgeman followed 
graduation from Harvard University in 
1925 with the degree of Ph.D. in physical 
chemistry, with two years at M.I.T. as a 
National research fellow, working on 
thermodynamic problems. In 1927, Dr. 
Bridgeman became associated with the Na- 
tional Bureau of Standards as a research 
associate, working in the automotive power- 
plant section on fuel problems. In 1931 he 
was made chief of the Lubrication and 
Liquid Fuels Section. Since that time he 
has been engaged in both lubrication and 
fuel research. Dr. Bridgeman received the 
Manly Memorial Medal from the SAE in 
1930 for his paper on airplane vapor lock. 


@ Miss E. W. Aldrich graduated from 
Tulane University in 1927 with the degree 
of M. S. in chemistry. She joined the Auto- 
motive Powerplant Section of the National 
Bureau of Standards in 1928 and was trans- 
ferred to the Lubrication and Liquid Fuels 
Section in 1931. She has been engaged 
principally in investigations of vapor lock 
both with motor and aviation fuels, gum 
in gasoline, alcohol fuels and, more re- 
cently, in the stability of aviation lubri- 
cants. 


@ George Jackson Mead joined with 
F. B. Rentschler in 1925 to form the Pratt 
& Whitney Aircraft Co. Then as vice- 
president and chief engineer of that com- 
pany he was responsible for the design 
of the first “Wasp” engine, the most 
powerful air-cooled engine of that time, 
and directed continued developments of 
Pratt & Whitney powerplants. In 1929 he 
was made vice-president of the United Air- 
craft & Transport Corp., and, in 1934, vice- 
president and chief engineer of United 
Aircraft Corp. After attending the Massa- 
chusetts Institute of Technology, Mr. Mead 
first entered the aircraft field in 1917 as 
experimental engineer with the Wright- 
Martin Aircraft Corp. Leaving there in 
1919 he spent one year as engineer in 
charge of the powerplant laboratory of the 
United States Air Corps at Dayton, before 
joining the Wright Aeronautical Corp. as 
chief engineer. He left Wright in 1925 to 
help form the Pratt & Whitney Aircraft 
Co. 





Herman Diederichs 


Herman Diederichs, Dean of the College of 
Engineerirg and chairman of the board of 
athletic control at Cornell University, died at 
Clifton Springs Sanatorium, Aug. 31. He was 
63 years old. 

For 44 years Dean Diederichs had _ been 
identified with Cornell University as student, 
teacher and, since July of last year, as dean of 
the engineering college. He was regarded as 
an authority in experimental engineering with 
special reference to materials of engineering. 
His textbook, in collaboration with the late 
Prof. R. C. Carpenter, published in 1910, is 
standard in its field. With W. C. Andrae, he 
was co-author of a work on mechanical experi- 
mental engineering, published in 1931. He be- 
came a member of the SAE in 1921. 

Dean Diederichs was born at Muenchen- 
Gladbach, Germany, and came to this country 
with his parents in 1888, settling in Dolgeville, 
N. Y. He attended high school there and won 
the state scholarship to Cornell in 1892. He 


was graduated with an M.E. degree in 1897. 
In his senior year he won the first Sibley prize 
and the Sibley Fellowship for graduate study. 
After a year on this fellowship he was ap- 
pointed to Cornell's faculty. 





Charles S. McIntyre 


Charles S. McIntyre, president of the Monroe 
Auto Equipment Co. since 1923, died on Aug. 
26. He had been a member of the SAE for 
nine years. 

Mr. MclIntyre started in the automotive 
equipment manufacturing business in 1917 
after having been one of Michigan's pioneer 
automobile dealers. At that time, with three 
associates, he incorporated the Brisk Blast Manu- 
facturing Co., of which he became vice-presi- 
dent in 1918. The following year the name of 
the firm was changed to the Monroe Auto 
Equipment Co., and four years later Mr. Mc- 
Intyre was elected president. He was born in 
New York in 1878. 
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New 


AGERELL, WiLL1aAM C. (M) chief engineer, 
Pines Winterfront Co., 1135 N. Cicero Ave., 
Chicago, Ill. 

Austin, Paut M. (A) superintendent, mar- 
keting, motor transport, Pure Oil Co., Post 
Office Box 239, Houston, Texas. 

Bairp, JoHN H. (J) retail sales manager, 
Lubri-Zol Corp., Box 3057, Euclid St., Cleve- 
land, Ohio (mail) 1885 Lampson Road. 

Burciz, F. W. (M) chief engineer, Doehler 
Die Casting Co., Smead Ave., Toledo, Ohio. 

Byers, Ropert Davin (J) air engineer, Ham- 
ilton Aero Club, Hamilton, Ontario, Canada. 

Craic, Bruce K., Jr. (J) aeronautical engi- 
neer, American Airlines, Inc., 5036 W. 63rd 
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Huge New Market Visioned at 
SAE Regional Tractor Meeting 


MARKET of 4,000,000 new farm customers will follow 
the development of a light, fast, inexpensive tractor, 
predicted Harry C. Merritt, chairman of the executive 

committee, Farm Equipment Institute, in his paper: “Some 
Problems That Are of Interest to the Farm-Machinery and 
Rubber Industries,” presented at the dinner of the SAE Re- 
gional Tractor Meeting, held in Akron, O., Sept. 15 to 17. 


/ 


Such a tractor, he added, will put the small farm of 100 


acres or less on a competitive basis with the large farms of 
the Northwest. 

Over 300 engineers and executives of the tractor and rub 
ber industries attended the dinner held in connection with 
the September meeting of the Cleveland Section of the SAE, 
at which Mr. Merritt was the principal speaker. 

In addition to Mr. Merritt’s discussion, nine other papers 
were presented at the Meeting in sessions devoted to tractor 
and implement tires, wheels and rims, welding, and tractor 
tire testing. Visits to rubber and rim plants ot Goodyear, 
Goodrich, and Firestone, and the Goodyear-Zeppelin dock, 
equipment demonstrations, and tractor-tire tests gave first- 
hand, visual information on these vital topics to supplement 
that of the papers. 


Three Rubber Company Presidents Speak 

With cooperation between the rubber and tractor industries 
as the keynote of his address at the dinner, S. B. Robertson, 
president, B. F. Goodrich Co., strongly stressed the standardi- 
zation of sizes of tractor tires as one of the most important 
factors in the reduction of the price of tractor tire equipment. 

Twenty-five per cent of the people in the United States live 
on farms and are entitled to the comfort, economy, and profit 
which will come to them through the mechanization of the 
farm, stated J. W. Thomas, president, Firestone Tire and 
Rubber Co., in another address. This mechanization can 
come to them only through the use of the farm tractor, the 
maximum development of which depends upon the use of 
rubber tires, Mr. Thomas pointed out. 

P. W. Litchfield, president, Goodyear Tire and Rubber 
Co., spoke along a similar vein when he stated that the drift 


ot population has been from the farm to the city but, with 
the advent of inexpensive tractor power and a continuation 
of the tremendous development of the use of power on the 
farm, it can be but a short time before this trend is reversed. 
The city dweller has had the greatest advantage of the ap 
plication of power to industry, he explained, since the farmer 
has been in no position to magnify his production as was 
being done by the factory. He showed clearly how the tide 
has turned due to the development of the rubber-tired tractor 
during the past five years. 

Interest of industry in farm problems was held to be the 
keynote of all three speakers for the rubber companies. 

Mankind always has attempted to travel farther, faster, 
safer, and more luxuriously. Most of our problems have 
been built up around transportation. The pulling of wheeled 
vehicles is one of man’s oldest problems. In the old days, 
the founders of our country worked every daylight hour to 
provide food for their families. Most of us have seen the 
hours of labor drop from ten or eleven a day, six or seven days 
a week, to a five-day week of eight hours each. All of this 
represents progress, and the automotive industry has always 
been one of the leaders in this respect, contended SAE Presi 
dent Harry T. Woolson, in a short talk on this theme in 
which he stressed the international scope of the Society and 
its importance in the developments being made in raising 
the standard of living. The Tractor Activity in itself shows 
the scope of our industry, he pointed out, coupling as it does, 
major problems of the diverse fields of rubber, Diesels, fuels, 
and automobiles with man’s oldest industry, farming. 

J. E. Hacker, Winton Engine Corp., presided at the dinner; 
V. R. Jacobs, Goodyear Tire and Rubber Co., acted as toast- 
master, and A. T. Colwell, Thompson Products Co., was 
sponsor. 

The entire program of the Tractor Meeting was character- 
ized by an enthusiastic and energetic spirit. Credit for the 
success of the entire series of meetings was given to the meet 
ing’s committee, directed by E. F. Brunner, of Goodyear, and 
C. G. Krieger of Ethyl Gasoline Corp., with the cooperation 
of the Firestone, Goodrich, and Goodyear rubber companies. 


Prominent Speakers Feature Tractor Meeting Dinner 


Presidents of Akron’s 
three largest rubber 
companies and farm 
equipment executive 
address 300 at dinner. 
(Left to right) H. C. 
Merritt, chairman, Ex- 
ecutive Committee, 
Farm Equipment In- 
stitute; P. W. Litch- 
field, president, Good- 
year Tire and Rubber 
Co.; S. B. Robertson, 
president, B. F. Good- 
rich Co.; and J. W. 
Thomas, president, 
Firestone Tire and 


Rubber Co. 
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Characteristic of the entire series of meetings were the 
animated discussions which indicated the interest and the 
many problems existing in the application of rubber tires 
to farm equipment. 


Tractor Testing Session 

Cooperative tests to determine the efficiency of various tire 
sizes carried out in 1936 by a committee, of which E. F. 
Brunner was chairman, which was appointed by the SAE 
Tractor and Industrial Power Equipment Activity, were re- 
ported in the paper by R. P. Gaylord, of Goodyear, at the 
Tractor Testing Session. Mr. Gaylord headed the crew which 
conducted the tests reported in the paper. Six types of soil 
conditions were tested, four in the vicinity of Phoenix, Ariz., 
and two in the vicinity of Sterling, Ill., he stated. 

At the time this program was first conceived, Mr. Gaylord 
went on, the tractor industry had manufactured just enough 
rubber-tired tractors to discover that there were a lot of ques- 
tions that needed answering. At that time the majority of 
rubber-tired tractors were built primarily for steel wheels and 
rubber tires were merely optional equipment, he explained. 
There was still a difficult problem in choosing the correct 
tire size from the large number of sizes available, he pointed 
out. He showed that this was then a serious problem and 
was confused further by the inconsistency of manufacturers’ 
data and conflicting reports from the field. 

In summarizing, Mr. Gaylord stated that the major prob- 
lem with rubber-tired tractors is that of securing traction for 
heavy loads. He told how this traction can be obtained by 
weighting down the drive wheels, or by decreasing the draw- 
bar pull. The other and perhaps more logical solution to 
the problem lies in increasing the speed and decreasing the 
drawbar pull, thus utilizing the full horsepower and obtaining 
a greater amount of work per hour, he suggested. In other 
words, he pointed out that the steel-wheel tractor is a low- 
speed, high-pull machine, whereas the rubber-tired tractor is 
a high-speed, moderate-pull tractor. With the trend toward 
light and more moderately priced tractors, Mr. Gaylord 
argued, this second alternative seems the only answer in view 
of the fact that the light-weight tractor has an initial disad- 
vantage in rolling resistance in soft soil. 

Definite conclusions resulting from this test were given by 
Mr. Gaylord as follows: 

(1) The most important factor affecting the coefficient of 
traction or tire thrust of rubber-tired tractors is the nature of 
the soil. 

(2) For a given soil, the important factor affecting the 
drawbar pull of the rubber tire is the weight that it carries. 

(3) Inflation pressure is relatively unimportant, lower pres- 
sures being better on loose, sandy soils. 

(4) For any given size, the coefficient of traction increases 
slightly with the load. 

(5) For a given load and section, tires having a larger rim 
diameter have a slightly higher coefficient of traction. 

(6) Increase of traction with increase of section is negli- 
gible, other factors being constant. 

(7) Rolling resistance is quite high in soft soils, building 
up rapidly with light loads, but increasing only a little over 
the range of normal tractor weights. 

(8) Speed in itself has no effect on the traction developed 
by a rubber tire, up to at least 4 m.p.h. 

(9) Equal weights applied to the wheel, or as water in the 
tires, produce equal additional traction. 

(10) Tractors with high horsepower-to-weight ratios have 
to travel faster to utilize their available horsepower, or use 
added weights to operate at lower speeds. 

A new and ingenious method of testing the slip of tractor 
tires by means of a moving-picture camera that is most eco- 
nomical of time and labor and gives a graphic picture in a 
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permanently recorded form, was described by A. W. Bull 
and M. K. Jessup, both of U. S. Rubber Products Co., in their 
paper: “Another Method for Testing Tractor Tires,” that con- 
cluded the session. This method created much discussion 
and was felt to have many advantages over conventional 
methods. 

Tractor and Implement Tire Session 

Considerable interest was aroused by two papers presented 
by J. G. Kreyer, Firestone Tire and Rubber Co., at the Trac- 
tor and Implement Tire session, describing some of the special 
conditions affecting tractor tire life, and some special uses of 
the tires. Wheel loading, he said, was especially important 
as affecting the life of the tires. Satisfactory tire life is based 
primarily upon a maximum permissible vertical deflection, 
the maximum amount being 20 per cent of the sectional 
diameter of the tire. Deflections greater than this, he warned, 
will have a detrimental effect on the cords of the tire body, 
resulting in diagonal breaks or impact breaks. The diagonal 
break is often the combined effect of tractor torque and over- 
load, or underinflation, he explained, resulting in a folding in 
the sidewall of the tire, which fatigues the cords and causes 
localized separation. The impact break, or penetration break 
as it is termed in agricultural work, is caused primarily by 
insufficient tire size or overload and underinflation, he added. 

Although the trend is toward the use of cast wheels that 
are heavier than spoke-type wheels, Mr. Kreyer showed how 
the practice of using added wheel weights on the rear wheels 
is necessary in order to secure the maximum draft. By in 
creasing the inflation pressure accordingly, he explained how 
an improvement in traction and reduction in wheel slip is 
obtained with a consequent reduction in tread wear. The 
speaker believed that from ro to 16 |b. per sq. in. inflation 
pressure is most satisfactory. This amount, he pointed out, 
gives low ground pressure and minimizes packing of the soil 
and ground ruts, gives maximum ground contact for greatest 
traction and flotation, results in satisfactory cushioning, min- 
imizes vibration, and gives best all-around operating condi- 
tions. 

Also, he added, higher pressures are more necessary in 
front tires than in the rear to give lateral stability in turning. 
High pressures in tractor tires are permissible only for use 
of storage and shipment, Mr. Kreyer cautioned, and under 
no circumstances are to’ be used in operation. He showed 
how this practice takes care of loss of pressure due to natural 
seepage of air through the walls of the tubes, and is only an 
alternative to blocking up the machine to free the tires of 
load. 

Regarding puncture hazards encountered where corn or 
cotton stalks cannot be avoided, or in citrus groves where 
thorns are a problem, puncture-proof tubes should be used, 
he specified, suggesting that six-ply instead of four-ply tires 
often help in this case, due to their increased thickness. 

Because of the varied nature of the work that tractor tires 
are expected to perform, Mr. Kreyer believes that the tire de- 
sign must in all cases be a compromise, making prominent 
the feature most required. Where traction is most important, 
as in cane fields, he explained, a design is required that will 
not ball up with mud and straw, and which will be suitable 
for highway travel. In sandy and muck conditions, where 
increased traction and flotation are required, oversize tires can 
be used to advantage, he stated. 

Liquid weight in farm tires as a means of increasing trac- 
tion also was discussed at length by H. W. Delzell, B. F. 
Goodrich Co., in the session’s second paper called: “Water 
in Tractor Tires.” The common practice of doing this in the 
past — to bolt cast iron weights to the wheels —- was cumber- 
some and rather costly, he recalled. By the use of a calcium- 
chloride solution, inserted in the tire with special, but com- 
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SAE Group Inspecting the Rim Plant of the Goodyear Tire and Rubber Co. 





More than 125 took advantage of the opportunity to visit this plant, one of many inspection trips taken during the meeting 


paratively simple, equipment the same effect can be obtained 
in a more advantageous manner, he stated. That the use ot 
liquid in tires instead of the use of wheel weights reduces 
the bounce of the tractor on rough ground, lowers the center 
of gravity, gives better starting and acceleration, eliminates 
iron weights which can work loose or project beyond the 
tires or the hub, and is less awkward to handle than the 
wheel weights was Mr. Delzell’s conclusion. 


Wheel and Rim Session 

Since the development of the low-pressure tractor tire in 
1932, John H. Ploehn, French & Hecht, Inc., reported in his 
paper: “The Design, Production, Factory Handling, and 
Transportation of Tractor and Implement Wheels,” that the 
progress of wheel development has been decidedly rapid, and 
the success of wheels equipped with pneumatic tires in this 
industry has been largely due to the early experimental work 
and the background of 50 years of the manufacturing of 
and economically manufactured 
wheels. Mr. Ploehn’s paper was the first of three presented 
at the Wheel and Rim Session. 

In an interesting discussion reviewing past practices and 
describing thoroughly the present state of the art, J. G. Swain, 
Goodyear Tire and Rubber Co., in a paper entitled “Farm 


correctly designed steel 


Tractor and Implement Problems,” said that present rim 
specifications have largely been written by the tire engineer. 
The 5-deg. bevel on the under side of the tire bead has 
definitely eliminated the use of the flat rim base as is gen 
erally used in the truck industry, he pointed out. Since this 
type of bead was used on passenger car tires, he told how 
the industry set up a rim program similar to that used for 
passenger cars, with established dimensions for a full set of 
This appeared to be the most rational 
program, he recalled, as the smaller tires for the tractors were 


drop-center rims. 


generally similar in design and construction to passenger-car 
tires which are mounted on full drop-center rims. 

As development progressed, he explained how this plan 
was greatly modified. The difficulty of removing the tires 
from the rims, the increase in the number of plys, and the 
consequent more rigid bead construction, along with the early 
necessity of tightening the fit of the bead in order to prevent 
slippage, he enumerated as contributing to the necessity of 
revising the type of the rim. This revision was done, and 
we now have the semi-drop-center rim with the detachable 
side ring, he announced. 


With the development of tractors and farm implements, 
the matter of unsprung weight is not the factor that it is 
on the automobile and truck, he stated. The slower operating 
speed permits the engineer to take certain liberties which can- 
not be taken with higher speed equipment, he pointed out. 
The fundamentals of sound and correct rim construction were 
given as strength, simple design, ease of operation, and mini- 
mum weight. 

One feature exists on tractor equipment which is not en- 
countered on either passenger cars or trucks, Mr. Swain 
remarked, that is, the necessity of changing tread width for 
crop cultivation. It is a simple matter to build full-felloed 
wheels and demountable rims which will permit this change, 
and at the same time solve a number of other problems, he 
explained. With them, the tractor can be stored and shipped 
without tire equipment or rims, and also the machine can 
be painted without disfigurement of the tire, Mr. Swain 
concluded. 

The close cooperation which has made progress possible 
was brought out particularly well in the third paper of the 
Wheel and Rim Session by C. L. Wenzel, president, Tire 
and Rim Association, when he outlined the founding of the 
Association 35 years ago, when the rubber industry realized 
that greatest benefits could be had only if all tire manufac 
turers standardized their products. 


Welding Session 

Electric spotwelding, a process of great importance to the 
manufacturer of wheels and rims, is dependent upon three 
fundamental factors according to S. M. Humphrey, Taylor- 
Winfield Corp., in his paper before the Welding Session. He 
named these factors as the heating of the material by the con- 
tact resistance of the surfaces, the pressure applied, and time 
of application of the current. Methods used at present were 
outlined as manual control, the use of contactors energized by 
cams, and the use of mechanical and electronic timers. The 
electronic timer in particular is accomplishing marvels in ac 
curate split-second timing of extremely heavy currents, Mr. 
Humphrey believes. By this means, the author reported, after 
outlining the principles and methods of spot, seam, flash and 
shot welding, that production methods are undergoing many 
fundamental changes that are far-reaching in their economies. 
To supplement and illustrate his talk, Mr. Humphrey showed 
slides and moving pictures of welding equipment, both sta- 
tionary and in operation. } 
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Sleeper Buses and Their Functional Design — George 
McCarroll, vice-president, Sleeper-Coaches, Inc. 


ECENT expansion of intercity bus travel and stabilization of the 
Operating companies are reviewed, and the increased comfort of 
the latest bus equipment is stressed. 

The sleeper bus is seen as the next logical step in coach development, 
espeeially for long runs. The influence on design of legal space limita- 
tions is pointed out, as are the disadvantages of the earlier Continental 
designs of sleeper buses. 

The remainder of this paper discusses a sleeper bus constructed of 
magnesium alloy with a Pullman type of arrangement that seats 32 
and sleeps 24. 
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Textile Manufacture and Research —- W. F. Bird, direc- 
tor of research and technical control. Collins & Aik- 
man, Inc. 


HREE phases of the control of quality and improvement of auto- 

mobile upholstery fabric, as indicative of the progress that the 
textile industry has made over the past few years, are selected for 
special consideration in this paper: control of quality, control of color, 
and building of fabric. 

As an introduction to the main part of the paper, the different ma- 
chines and processes used in the textile worsted yarn industry are de- 
scribed briefly, including sorting raw material, scouring, carding, com- 
bining, drawing, and spinning. 

The system of quality control described rests upon three basic prin- 
ciples: (1) Elimination of all “prima-donna” and “grand-stand” players 
and the substitution of intelligent, progressive, and cooperative produc- 
tion management; (2) manufacturing specifications, and (3) rigid in- 
spection. 

From the standpoint of dyeing of automobile upholstery material, 
three methods are discussed: stock dyeing, yarn dyeing, and piece 
dyeing—and their advantages and disadvantages are evaluated. 

Six requirements are set forth for the ideal automobile upholstery 
fabric: (1) Long life and the ability to take hard wear; (2) maximum 
style and beauty for luxurious and smart trim effects; (3) ease of han- 
dling; (4) elasticity and softness for comfort; (5) ventilation for dis- 
sipation of body and interior heat; (6) maximum resistance to spotting 
and ravages of accumulated road dust and dirt. 


Northern California Section Papers 
April 13, 1937 
Tractor Air-Cleaner Performance in Dust Clouds — F. A. 
Brooks, associate agricultural engineer, University of 
California. 


ee assist in evaluating the magnitude of the problem of tractor air- 
cleaner performance in clouds of dust raised by equipment moving 
dirt, a catch of 4 pt. per hr. is quoted as being often found with tractors 
working with graders. As the surface-soil particles lifted and carried in 


dense clouds by strong winds in dust and sand storms are generally much 
larger in size than machine-raised dust floating higher than 4 ft. the 
only special design problems for air cleaners to be used in dust storms 
are cited as those that concern rapid removal and large holding capacity. 

This paper discusses design and servicing problems of oil-bath cleaners, 
and Cyclone or centrifugal air cleaners. For engines working in severe 
clouds of dust, the advantages of placing a centrifugal pre-cleaner in 
front of the standard oil-bath cleaner are enumemted. 


Oil Filters — Charles A. Winslow, consulting engineer. 


ODERN filtering devices for the lubricating oil of internal-combus- 

tion engines are described in this paper, after a review of their 
development. To more clearly set forth the requirements of filtering 
devices, the problems involved are set forth. The effect of these require- 
ments, such as ease of servicing, on producing modern designs of oil 
filters is pointed out by means of specific examples. 


Northwest Section Papers 
April 16, 1937 
A New Highway Code -Lacey V. Murrow, director, 
Department of State Highways, State of Washington. 


HIS paper discusses the Highway Code of the State of Washington 

giving particular attention to the sections pertaining to weight, size, 
and loading of vehicles. Generous treatment is also given to sections 
dealing with safety, such as lighting, brakes, safety glass, and compulsory 
inspection stations. 

Operators of motor vehicles are asked to cooperate with the Highway 
Department in carrying on this work with the objective of improving the 
safety of the highways, safety of vehicles, and safety of other people 
operating on the highways. 


Regulation and Safety—H. C. Reynolds, Interstate 
Commerce Commission. 


HIS paper discusses safety under the Motor Carrier Act. Of the indi- 

viduals, groups, and associations who sponsored the Act the autho: 
points out that one of the most important was that group who felt that 
here was an opportunity to take a very effective step toward obtaining a 
vreater degree of safety on the public highways. As a result it is shown 
that the Act was drawn to give the Interstate Commerce Commission the 
power and the duty to take measures designed to promote greater safety 
in operation of motor carriers. 

Advantages of the Act in eliminating cut-throat competition; operator 
without funds, experience, or proper equipment; and chiseled, fluctuating, 
secret, and discriminatory rates are outlined. It is shown that the Com 
mission has been given the power to make reasonable safety rules rm 
specting the qualifications of employees, the maximum hours of service 
ot employees, the safety of operation of equipment, and the safety of the 
equipment itself. 

In conclusion the author stresses the need for cooperation from thx 
entire industry in order to make the Act succeed. 


Kansas City Section Paper 
April 23, 1937 


Fuels for High-Speed Diesel Engines—T. B. Rendel. 
Shell Petroleum Corp. 


HAT high-speed Diesel engines are more sensitive to abuse by the 

use of unsuitable fuels than other types is pointed out in this pape 
as a prime reason for designing these engines so that they are adaptabl: 
to a wide variety of fuels. 

The more important qualities to be considered in the selection of 
Diesel fuels are listed as ignition quality, viscosity, Conradson carbon, 
and cleanliness, and the relation of each to satisfactory engine perform 
ance is explained. Ignition quality is considered the most important of 
these properties from the development point of view. Control of ignition 
delay is discussed in considerable detail. 
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What 


Foreign Technieal 
Writers Are Saying 


AIRCRAFT 


Trend of Air-Cooled Aero Engines—The 
Next Five Years 


By A. H. R. Fedden. Published in The Jour- 
nal of The Royal Aeronautical Society, August, 
1937, Pp. 635. [A-1] 


In July, 1935, the author read a paper before 
a joint conference of the Royal Acronautical 
Society and the Society of British Aircratt Con- 
structors, entitled, “Future Research on Au 
Cooled Aero Engines.” A number of the sug 
gestions put forward in the previous paper, as 
being suitable subject matter tor research or 
investigation, have been, or are in course of 
being, investigated by various Government de- 
partments, or interested firms in England, and 
the author presents herewith an addendum to 
the criginal paper, outlining the trend of a 
future air-cooled powel plant for aircratt which 
would be built during the next five vears. 

This paper, with minor changes, is published 
in the Transactions Section, this issue of the 
SAE JouRNAL, pp. 437-454 


Two-Speed Blowers 


By D. L. Prior. Published in The Aircraft 
r, supplement to Fiight, July 29, 1937, 


I | A-r] 


In order to meet the requirements of modern 
fighting airplanes it is necessary to provide a 
power unit which combines the qualities of 
light weight and low drag with high power, 
both at altitude and on the ground. These re 
quirements, however, must not be met at the 
expense of fuel economy. 

With a blower ot the centrifugal type, the 
power absorbed by the unit depends on_ the 
speed at which the blower is driven and_ the 
weight of air dealt with, while the temperature 
rise is governed by the pressure ratio of th 
blower, which in turn is a function of the rotor 

ed. Thus the power lost to the blower, and 
the temperature of the outgoing air, depend on 
the rotor speed and are not greatly affected by 
throttling at the intake for a 
rat 


viven pressure 


The high take-off speeds now possible and 
the higher working altitudes now required, 
make it most desirable to improve the super 
harger under take-off conditions 

The two-speed supercharger effects this im 
rovement by combining in the one unit a 
supercharger designed to best advantage for 
take-off conditions in the low gear, togethe! 
with a high gear giving the required altituck 


performance. Curves are included showing thx 


The letters and numbers _ in 
brackets following the titles classify 
the articles into the following divi- 
sions and subdivisions: Divisions— 
A, Aircraft; B, Body; C. Chassis 
Parts; D, Education; E, Engines; 
F, Highways; G, Material; H, Mis- 
cellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Pas- 
senger Car; M, Tractor. Subdivi- 
sions—1l1, Design and Research: 2, 
Maintenance and Service: 3, Mis- 
cellaneous; 4, Operation: 5. Pro- 
duction; 6, Sales. 


October, 1937 


relationships between rotor tip speeds and power: 
absorbed, temperature rise, and altitude, re 
spectively. 

The author contends that the most important 
advantage of the two-speed supercharger is th 
saving in fuel that can be effected by cruising 
at the working altitude of the engine. 


Critical Speeds of Monoplanes 


By J. Hanson. Published in The Journal of 
the Royal Aeronautical Society, August, 1937, 

703. A-1] 

The fact that attention must be given to stiff- 
ness as well as strength in aeroplane design 1: 
now generally recognized. The author points 
yut_ that the provision of adequate strength 
alone is not sufficient to ensure that an aero 
plane is immune from such troubles as flutter, 
loss of lateral control due to twisting of the 
wing and wing divergence. While of subsidiary 
importance while operational speeds of aero 
planes were relatively low, the higher speeds of 
the modern aeroplane make such problems of 
direct practical interest. 

Following discussion of the definition and 
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measurement of wing stiffness, and the useful 
device known as the “semirigid wing,” the 
various critical speeds of a given monoplane are 
considered, each being dealt with, as far as 
possible, under the following headings: (1) 
Nature of problem, (2) Analytical solutions, 
accurate and approximate, (3) Experimental 
determination, (4) Factors influencing the 
problem. 


Corner Losses in Ducts 

By G. N. Patterson. Published in Azrcraft 
Engineering, August, 1937, Pp. 205. [A-1] 

Duct systems of various types are used on 
aircraft. The efficiency of the systems depends 
upon the losses in the duct. A corner in the 
duct may produce a large resistance to flow if 
it is net carefully designed. Research on the 
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problem of corner resistance has been under- 
taken by a number of investigators. Their re- 
sults show that the design of a corner is very 
important. In the present discussion the more 
significant results are summarized and some 
factors governing the design of an efficient 
corner are set forth. 


Verhalten von Statischen Sonden bei 
Hohen Geschwindigkeiten 


By Helmut Danielzig. Published in Luftfahrt- 
forschung, June 20, 1937, P. 304. [A-3] 

The static tube in use in connection with the 
determination of airplane speed was found to 
be unsuitable for speeds above 150 m.p.h. A 
new tube was developed and flight-tested and 
found to be usable for speeds up to 250 m.p.h. 
Its weight is about two and one-half times that 
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of the old tube. For the speed range experimented 
with, a tube length of from 65 ft. to 80 ft. 
was found to be sufficient to maintain a mini- 
mum distance of about 20 ft. from the fuselage. 
A tube designed for a speed of 350 m.p.h. was 
also constructed. As the bearing and pressure 
element an all-metal tube was chosen. 


Aircraft Performance Estimation 


By C. O. Vernon. Published in The Journal 
of The Royal Aeronautical Society, August, 
1937, Pp. 679. [A-4] 

This paper is an attempt to set out the meth- 
ods by which the performance is estimated for 
a new design. 

The subject has considerable scope, and only 
a certain portion is covered. Following con- 
sideration of lift and drag characteristics, and 
airscrew characteristics, the article covers level 
speed and climb, range (at constant r.p.m.) and 
the take-off run. 


Materiel et Principes d’Exploitation pour 
lAviation Transocéanique 


By H. Desbruéres. Published in L’Aéronau- 
tique, April, 1937, p. 57. [A-4] 


A comparison between the French air trans- 
port in the South Atlantic and the American 
air transport in the Pacific shows the former to 
be inferior in the amount and quality of ser- 
vice rendered; this in spite of the fact that the 
subsidy from the French government is almost 


five times the amount per unit of distanc: 
traversed as that dispensed by the American 
government in the form of postal remunera 


tion. The reason assigned is that the French 
transoceanic service has been designed primarily 
for mail, and the American for 
transport. 


passenger 


The author’s prediction for future develo; 
ments in transoceanic aviation, including the 
North Atlantic, is that France will continue to 
be inferior to Great Britain, Germany and _ the 
United States, unless she drops her policy of 
concentrating on non-stop mail transport and 
adopts that of other countries, passenger trans 
port, with shorter hops and 


call. 


regular ports of 


La Manoeuvre des Gros Hydravions a Flot 


sy A. 
March, 


Bastide. Published in L’Aéronautique, 
1937, p. 50. [A-5] 


Four operations must be successfully per 
formed if the problem of handling large flying 
boats afloat is to be 
sheltering and mooring. 


solved: towing, hoisting, 

A flying boat is particularly difficult to tow 
because of its low inertia, large wing span and 
tendency to head into the wind. The Arman 
scheme of towing based on the 
principle that the flying boat should be kept in 
a position of equilibrium, the resultant of the 
hydrodynamic 


propose d 1S 


forces on the 


submerged _por- 
tion, the aerodynamic forces on the portion 
above the water, and the towing force. Two 


cables connect the towing vessel with the flying 
boat. Instead of each 
other, these cables are held out at an angle to 
each other by suitably controlled floats between 
the towed and towing craft. A polygon is thus 
formed, the angles of which are defined by the 
towing vessel, the floats and the flying boat. 
The system is elastic, so that variations in the 
tractive force are absorbed, and the angles ot 
the polygon vary automatically with shifts in 
direction and force of wind and wave. 

For hoisting, the Kervarrec system of a crane 
with longitudinal displacement at the stern of 
a ship, or a derrick on a float are suggested; 
for shelter, a floating dock or a vast covered 
basin, and, for mooring, a stake equipped with 
a ring free to move vertically, to which the 
bow of the hull is attached by a swivel. 


remaining parallel to 
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BODY 


The Development and Production of 
Automobile Body Panels 
By E. Beaumont. Published in the Journal 


Engineers, 
[B-1} 
The author presents this paper as a contribu- 
tion to a subject, little of which has been aired, 
either to the public or to technical bodies, and 
which, although immature, has probably made 
more progress in the last five years than in the 
preceding thirty. The author explains that this 
progress is partly due to the need for further 
selling features on automobiles, which, mechan- 
ically, have reached a marvelous standard of 
reliability and embrace new technical details in 
which the vast majority of 
buyers show little interest. 
The article 


Automobile 


1937, Pp. 25- 


of the Institution of 
August-September, 


present-day cal 


survey of the 
ground covered from the first car bodies which 
were merely a means for keeping the elements 
away from the occupants to the present-day 
designs incorporating many stages of streamline 
and airflow. 

Although it is acknowledged that 
progress has been made, it is the 
opinion of the author 
ment on recent sheet 
steel material, equipment and improved produc- 
tion and handli ing methods — that the procedur« 
described in the paper will probably be obsolet 
in five years’ time. 


includes a_ brief 


some 
considered 
anticipating an improve 
advances in car design, 


The development and manufacturing system 
described by the author is only one of many. 

The author is concerned in the paper with 
volumes of between 50 to 100 composite bodies 
per day of the high-standard, medium-priced 
class, although the majority of the process is 
equally applicable to an all-steel body. 

Most of the various stages described deal with 
general principles, but the rear-end assembly of 
a 25 hp. salon body of modern design is dealt 
with in some detail, and is typical of the class of 
panel under review 


CHASSIS PARTS 


Quer-und Winkelbewegliche Gleichgangge 
lenke fiir Wellenleitungen 

By Karl Kutzbach. Published in Zettschri/t 
Deutscher Ingenieure, July 24 
1937, p. S&Q. [C-1 


des Vereines 


A brief exposition is made of the movements 
taking place in a propeller shaft universal joint 
system, and of the possibility of visualizing 
these movements by the use of a model. The 
laws relating to the movements of such systems 
are stated, and their application in testing vari 
ous types of joint 1s explained. The condition 
governing constant-velocity 
eration are investigated 


universal-joint op 
more detail, and 
type is said to merit serious consideration in 
current automotive design, because of increasing 
engine speeds and chassis frame deflection. Th« 
object of the article is to contribute in 
up the groundwork for 
development. 


building 
further universal-joint 


L’Envirage et la Tenue de la Route 


$y Maurice Julien. Published in Journal d: 
la Société des Ingénieurs de l’ Automobile, April, 
'937; DP. 252. [C-1 | 

A theoretical analysis is made of the defor- 


mation of a pneumatic tire at the point of con- 
tact between the wheel and the road, and the 
effect of this on the relative road-holding ability 
of front and rear-wheel drive cars deduced. 
Two types of deformation are differentiated 
between, “envirage,” or side deformation and 
“deroulement” or unwinding. In describing 
“envirage”’ the author states that, except when 
making a sharp turn or traveling in a straight 
path on a crowned road, an automobile pro- 
gresses, crab-like, obliquely with relation to its 
trajectory. ‘“‘Envirage” is defined as that devia- 


FOREIGN TECHNICAL NOTES 


tion of the trajectory with relation to the plane 
of rotation of the wheels under the action of a 
transverse It results from a progressive 
and continuous deformation of that portion of 
the elastic body of the tire not within the area 
of contact with the ground. “Deroulement” is 
the alternate contraction and expansion of the 
tire preceding and following the area of con- 
tact. Both types of deformation are grouped 
under the term “pseudo-slipping.”” When the 
forces that tend to produce pseudo-slipping 
become greater than the adhesive force between 
tire and road, then genuine slipping takes place. 

Three conclusions are drawn from the con- 
sideration of the effect of these forms of tire 
deformation on the road-holding ability of the 
car. 


force. 


“Envirage,” aside 
mutiation of 


from its part in the 


shimmy, affects only the trans- 
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verse stability of the car, and this only on 
curves. 

2. Within the limits of perfect pseudo-slip- 
ping, no other disturbance is produced except 
the forward displacement of the car with rela- 
tion to its instantaneous center of rotation. 

If pseudo-slipping and slipping exist si- 
multaneously, then (a) for a curve of a given 
radius, a greater steering angle must be used 
with a front-wheel than with a_ rear-wheel 
drive car, and (b) when slowing down on a 
curve, the front-wheel drive car tends to turn 
toward the inside, and the rear-wheel drive car 
to the outside of the curve. If the motive force 
applied is sufficient to overcome the adhesive 
force, then skidding takes place, which, in the 
case of the front-wheel drive car is stable, and 
in the case of the rear-wheel drive car unstable 
and dangerous. 
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ENGINES 


La Combustion Détonante dans les Moteurs 
a Explosion 

By Max Serruys. Publications Scicntifiques et 
Techniques du Ministére de |'Air No. 103, 
1937. 221 pp.; 121 illustrations. [E-1] 


Six years of experimental research conducted 
under the auspices of the French Air Ministry 
constitute the basis of this volume on detona- 
tion. Its five chapters deal successively with 
experimental equipment and methods; the gen- 
eral physical characteristics of knocking and its 
relation to local hot-spot ignition; the influence 
of various physical factors on the initiation of 
<letonation; the physical mechanism of detona- 
tion and the development of a theory of nu- 
clear combustion, and the theoretical and prac- 
tical consequences of the data and _ theories 


presented. 





Ideas in Zinc 


With a number of 1938 model announce- 
ments breaking this month, it is of par- 
ticular interest to note that one of the 
outstanding innovations for the coming 
season is the widespread adoption of 
remote control of transmission shifting. 
When the returns are all in it will be 
manufacturers 


found that several car 


feature the new controls. Apart from 
greater ease of making gear changes, by 
eliminating the wobble stick the new 
arrangement effectively cleans up the 
front compartment to take advantage of 
all available space. Now the front seat 
can accommodate three adult passengers 
without crowding, and in perfect safety. 
Remote shifting control gives greater 
play to the stylist in the arrangement of 
units, as for example in the case of 
Studebaker, where the control is neatly 
faired into the instrument panel. In this 
and several other 1938 designs, the con- 
trols are effectively housed in high purity 
zinc alloy die castings. This application 
is particularly interesting because the die 
casting not only provides a means of 
expressing design form, but combines 
with appearance the desirable qualities 
of light weight, great strength and 
stability, as well as production economy. 
This development will undoubtedly 
suggest many new ways for the auto- 
motive engineer to profitably employ the 
Zamak Alloys based on Horse Head 
Special Zinc of 99.99+ per cent purity. 
The New Jersey Zinc Company, 160 

Front Street, New York City. 
Idea No. 4 
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A new experimental tool was developed for 
this investigation, an optical manograph whose 
characteristic frequency reaches and _ passes 
28,000 per sec. This instrument is designed on 
a principle similar to that of the Hospitalier 
and Carpentier manograph. Among the ad- 
vantages claimed for it are the prevention of 
the losses in charge and of resonance in the 
connection between the combustion chamber 
and the recording means, the reduction to the 
minimum of the inertia of the moving parts, 
the precision of proportionality between the 
displacement of the membrane and the pres- 
sure, the lack of friction and play, accuracy, 
prevention of heating of the membrane, optical 
compensation, displacement of the film and the 
light ray directed on it proportionately to the 
crankshaft angles and the pressure, low damp- 
ing value and the characteristic frequency of 
vibration, the dimensions of the diagrams and 
the possibility of either superimposing them or 
recording them separately. 

Other instruments for determining various 
conditions of operation included those for the 
measurement of power; fuel consumption; inlet 
pressure; the temperature of air, water, oil, 
cylinder wall, combustion chamber, and ex- 
haust; analysis of exhaust gas and determination 
of the limiting pressure of detonation. 

All testing was done in engines, the choice 
of which was guided by two principles: to us¢ 
only sturdy, casily controlled and maintained 
engines; and to use simultaneously engines 
differing widely in dimensions and operating 
conditions. One water-cooled and two air- 
cooled single-cylinder engines, and a number 
of multi-cylinder radial air-cooled engines with 
variable compression and degrees of 
charging were used. 

The physical and mechanical rather than the 
chemical aspects of detonation were the objects 
of the investigation, and the method adopted 
was primarily the measurement of pressure as 
a function of crankshaft angles. 

On the basis of the data obtained, the author 
concludes that detonation is the result of ex- 
tremely rapid combustion, corresponding to 
the formation and propagation of a detonating 
wave. The formation of this detonating wave 
is explained by the theory of nuclear combus- 
tion, according to which the propagation pro- 
ceeds from a small core of carbureted gas sur- 
rounding a point of maximum temperature in 
the unburned mass. If this combustion is set 
up in a region where the temperature gradient 
is high or if only a small volume of gas is 
affected, then the explosive wave is not formed, 
but a new flame front appears giving rise either 
to pseudo-detonation or auto-ignition. 

From the practical viewpoint, the results ot 
the investigation are said to indicate that the 
combustion which causes detonation is pro- 
duced by a simultaneous and extremely rapid 
increase im pressure and temperature. For the 
classification of fuels and the study of their 
knocking behavior, new methods are proposed, 
based on the direct measure of the limiting 
pressure of detonation in the engine. The pos- 
sibility is indicated of increasing the compres- 
sion and the charging rate of engines, and 
consequently their efficiency and specific power, 
without the use of special anti-knock fuels, by 
taking all precautions to decrease the maximum 
temperature and the pressure reached before 
combustion by the portion of the charge which 
burns last. 


super- 


La Suspension Elastique des Moteurs 
d’Aviation en Etoile 


By Maurice A. Julien. Published in L’dAéro- 
nautique, March, 1937, L’Aérotechnique section, 


eps 
Pp. 33. [E-1] 

The Dynaflex elastic mounting system for 
radial aircraft engines, used on the Gnome- 


Rhéne engine, here described, differs in two 
respects from the Lord system: qualitatively, 
the supports have a much greater radial flexi- 
than axial elasticity, and, quantitatively, 


bility 
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the ratio of axial to tangential rigidity is 20 to 1. 

After a theoretical analysis developing the 
basis for the Dynaflex system, its design details 
are described. It consists of elastic supports 
arranged in a crown in a plane perpendicular 
to the crankshaft axis and concentric to it. 
Each support consists of three metal plates, the 
middle plate, in the center of which is fixed the 
engine bolt, and outside plates, solid with the 
frame. Rubber cushions are interposed between 
the middle and the outside plates. The engine 
bolt has sufficient circular play to provide the 
desired freedom for radial and angular oscilla- 
tions, which are effected through the shearing 
deformation of the rubber. The rubber affords 
much less elasticity in the direction perpendicu- 
lar to the plates, thus controlling the galloping 
movements of the suspended mass. 


Untersuchungen an Zweitakt-Motoren 


By U. Schmidt. Published in Kraftfahrtech- 
nische Forschungsarbeiten, No. 7, p. 52. [E-1] 


A mathematical analysis is made of certain 
phases of two-stroke cycle operation, the values 
used referring to test engine DKW-UBS 350. 

The general topic is the relation between 
scavenging and power and the four specific 
questions dealt with are: 

1. Relation between cylinder pressure after 
the close of the exhaust port and the degree of 
charging and scavenging 

2. Relation between the degree of scavenging, 
the mixture of the fuel, the charging and inlet 
pressure 

3. Determination of the theoretical thermal 
eficiency and the mean theoretical piston pres- 
sure 

4. Relation between the mean theoretical pis- 
ton pressure, the degree of scavenging, of 
charging, of mixture of the fuel and _ inlet 
pressure. 

The conclusion drawn is that to increase thx 
power of the engine to any considerable degrex 
by providing a vacuum at the exhaust side of 
the engine is not possible. Methods of increas- 
ing engine power within certain limits are also 
indicated. 


Sur un Probleme de Carburateur pour le 
Vol en Altitude avec un Moteur a Compres- 
seur. Adapted by Michel Précoul. 


Published in L'Aéronautique, March, 
L’ Aérotechnique section, p. 36. 
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[ E-1] 
A French adaptation of an article appearing 
in the official publication of the institute of 
aero-hydrodynamics at Moscow is here pre 
sented. It is a theoretical analysis of the varia- 
tion with altitude of air speed and pressure in 
airplane engine carbureters, with practical ap 
plication of the formulas developed to current 
carbureters and conclusions as to the signifi- 
cance for design of the formulas developed. 

In an engine without a supercharger, the ail 
speed in the carbureter is said to decrease in- 
versely with the square root of the absolute 
temperature; consequently sudden losses in 
power with altitude are not to be feared. 

In an engine with a supercharger, the air 
pressure at the entry to the supercharger, on 
the ground, varies from 97 per cent of atmos- 
pheric for an air speed of about 230 ft. per sec. 
to g1 per cent for an air speed of about 390 ft. 
per sec. With increase in altitude these pressure 
losses become even more significant. Formulas 
are developed which show that losses in pres 
sure increase with altitude until they attain a 
maximum, at which critical altitude the air 
pressure at the entry to the carbureter is 52.8 
per cent of the surrounding atmospheric pres- 
sure. Abrupt losses corresponding to 
pressure losses are also experienced. The lower 
the air speed in the supercharger at the ground, 
the higher is the critical altitude. For practical 
purposes, the analysis indicates the importance 
of maintaining the lowest possible air speed in 
the supercharger at the ground, and presents a 
method for determining the limitations on the 
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operation of a supercharged engine having a 
given supercharger air speed at the ground. 

Formulas for dete-mining the carbureter di- 
mensions for a supercharged engine are devel- 
oped in the second section. Finally for the 
carbureters of five current supercharged engines, 
the carbureter air speed at the ground and at 
the altitude for which the supercharger is 
adapted is calculated. The customary air speed 
at the latter altitude was found to be about 45 
per cent of the critical speed. 


MATERIAL 


Eigenartige Erscheinungen bei der Magne- 
tischen Werkstoffpriifung 


$y Otto Holtschmidt. Published in Zeitschrift 
des Vereines Deutscher Ingenicure, July 17, 
1937, p. 862. [G-1] 


That extreme care must be taken 1n the in- 
terpretation of the results of the magnetic test- 
ing of metals is the thesis of this article. The 
reason for this is that indications in the pictures 
obtained which customarily signify flaws in the 
metal may under certain circumstances be at- 
tributable to other causes. 

A series of experiments Was made to produce 
such flaw images by cold working under vari- 
ous conditions. The test results show that flaw 
images are obtained when steel has been sub- 
jected to cold working by a rod of ferromag- 
netic material, if, during the cold working and 
the testing the surface of the steel has been 
under elastic strain or if the test piece has been 
magnetized before the cold working. The 
‘train may be either tension or compression, or 
of mechanical or thermal origin. Such flaw 
made to disappear by strong 
magnetuuzauon, demagnetization or he ating to a 
minimum temperature of 250 deg. 

Whether flaw images will be obtained when 
the cold working is done with unmagnetized 
metal, or when the cold-worked spot of the 
stressed steel has not been magnetized, is still 
to be determined. 


images may be 


FOREIGN TECHNICAL NOTES 


PASSENGER CAR 


La Technique de la Vente et de la Publicité 
dans l’Automobile 


By Jean Vallée. Published in Journal de la 
Société des Ingénieurs de l' Automobile, April, 
1937, p. 260. [L-6] 


The author, director of advertising and sales 
for the Peugeot company, explains the function 
of advertising; lists a salesman’s qualifications 
and describes methods of test for determining 
these qualifications; discusses the control of pro- 
duction according to anticipated sales, and 
methods of estimating possible sales; the gen- 
eral principles of advertising and the variation 
in the application of these principles according 
to the medium employed, newspaper, periodical, 
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screen, radio or billboard, and the choice of the 
theme and the audience for advertising. 


MISCELLANEOUS 


L’Exposition d’Autorails 


By L. Jonasz. Published in La Vie Autom 
bile, July 10, 1937, p. 256. [ H-1 


At the railcar exposition held by the Frencl 
railroads in Paris the following makes ar 
shown, and descriptions of them are included 
in this article: Micheline, Bugatti, Renault, 
Berliet, Lorraine, Decauville, Dietrich, Franco- 
Selge, Aciérices du Nord, Standard and Charen- 
taise. 
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GREATER PRECISION... BETTER FINISH, 
FASTER PRODUCTION 

















( YARBORUNDUM Brand-Hutto automatic 


A practical application of the results of these A honing produces round straight bores 
tests is that they indicate a means by which 
the presence and extent of natural strain in 


unmagnetized steel mav be determined 


automatically and consistently. The special 


design of honing tool employed automatically 





finds and generates a bore of desired size and 





finish about the center or neutral axis, regard- 


Der Bau der Erdolraffinerie Triest 


By Herbert A. Bahr. Published in Zeitschrift 
des Vereines Deutsches 
1937, p. 849 


less of the axis of the driving spindle. This is 
fanediteré, taly 19 made possible by the Carborundum Brand- 


[G-4] 


Hutto patented floating expanding elements 
ao en which are free to float axially. Hard spots and 
. ¢ ‘5 ¢ 


ot which are 


the construction and equipment 
described, was built to handl 
Soo tons of crude petroleum daily. The crudes 
refined are Coastal Crude, Lobitos Low Cold 
Test Crude, and East Texas Crude. The final 
products desired were gasoline, with an end 
point adjustable between 140 and 200 deg., 
petroleum with an end point of 275 deg. and 
an initial point at least 10 deg. above the end 
point of the gasoline, light gas oil with an end 
point not lower than 340 deg. and an initial 
point not more than 15 deg. lower than the 
end point of the petroleum, 
spindle oil, machine oil and bright stock. Fur 
ther, a white spirit with an end point of 20: 
deg. was also desired. 

A two stage Foster Wheeler distillation plant 
was selected. Through the provision of addi- 
tional primary distillation, the plant was made 
a three stage unit. The first stage, atmospheric 
distillation, was so designed that in it all the 
low boiling point products through the light 
gas oil are obtained. In the second 
vacuum distillation, the heavy gas oil and the 
three lubricating oils are extracted. To separat 
out all constituents of the crude harmful to the 
distillation unit, hot settling tanks and primary 
distillation are provided. 

In operation, the refinery has more than 
filled the requirements originally laid down, 
handling a greater amount of crude daily and 
providing even stricter control in the distilla 
tion range of the products. 


constrictions are automatically removed and 
round as well as straight bores created. The 
result is faster stock removal, greater accuracy, 
finer finish and maximum production. 


THE HONING IS UNDER ABSOLUTE 
CONTROL AT ALL TIMES 


heavy gas oil, 








stage, 





{ecurate to within 0.0005 inch or better! 


Highly polished bores, accurate to within 0.0005 inch or better are 





easily produced with Carborundum Brand-Hutto honing equipment. 





Hutto Machine Division THE ARB RUNDUM C 


Carborundum is a registered trade-mark of The Carborundum Company 
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Wherever there is a steel requirement that calls for 
unusual resistance to stress, extreme endurance and 
maximum resistance to wear, TIMKEN Nickel-Moly 
Steel can be depended upon for outstanding service 
and economy. 


TIMKEN Nickel-Moly is an ultra modern carburizing 
steel made to meet today's exacting demands and 
tomorrow's even more exacting probabilities in all 
machine parts subject to severe load-carrying service 
and continuous wearing contact. 


When correctly carburized and heat treated it develops 
an extremely hard, deep case with a tough core of 


TIMKEN STEEL AND 
eee BIVISITON 


S.A.E. JOURNAL 


FOR HIGH CARBURIZING EFFICIENCY, TOUGHNESS 
AND STRENGTH 


TTR TN ‘ 








tremendous strength and endurance under heavy re- 
peated working loads, occasional indeterminate over- 
stresses and shock. It machines splendidly with a 
remarkably good finish. 


A typical example of the efficiency of TIMKEN Nickel- 
Moly is the production of automobile ring gears and 
pinions where high quality and low finished cost are 
consistently attained. 


TIMKEN Nickel-Moly is made where carburizing and 
heat treating are part of the day's work. Our experi- 
ence in this respect is at your service when you use 


TIMKEN Steels. 


THE TIMKEN ROLLER BEARING 


BASER ON | 
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Manufacturers of Timken Tapered Roller Bearings 

for automobiles, motor trucks, railroad cars and 

locomotives and all kinds of industrial machinery; 

Timken Alloy Steels and Carbon and Alloy Seam- 

less Tubing; Timken Rock Bits; and Timken Fuel 
Injection Equbpment. 
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By Austin M. Wolf 


EW types of gear-shift control are prominent among the many mechani 
cal changes which have been made in the 1938 models. Several different 
devices make their bow and modifications have been made in several 

ilready available on 1937 models. The conventional transmission has been 
challenged. 

In addition to the new gear shifts, almost every maker has incorporated 
special changes of technical interest. The Cadillac 135 deg. V-16, for example, 
bristles with new features, one of which is the frictionally driven generator. The 
Cadillac “60” discloses new details of body construction and the LaSalle molding 
is placed below the belt. Buick offers a “turbulator” piston and coil-spring rear 
suspension. The diaphragm spring clutch is Chevrolet’s outstanding contribu 
tion. A new vogue is introduced in the Chrysler products with the front apron 
cutting off the stereotyped bottom of the radiator grille. Graham’s sensational 
styling of fenders, hood, body and belt rail is notable. The Lincoln Zephyr has 
a new streamlined front with low louvre openings. Nash is offering a more 
pretentious ventilating system. Oldsmobile’s fenders, high aprons and invisible 
louvre, present a new styling. Packard has contributed a new rear suspension 
system in which the shock absorbers and sway eliminator take a prominent part. 
The Studebaker frame X-member shows originality. 

There is a slight indication of a drop from extreme compression ratios, a 
greater number of batteries are located under the hood, the direct-acting shock 
absorbers are more prevalent and the rear stabilizer link has found new ad- 
herents. Grilles are slightly wider and have fewer bars. The safety front seat 
and recessed controls are widely used. Heat and sound body insulation has made 
considerable advances and luggage compartments are further improved. 


GEAR-SHIFT CHANGES 


Turn to Page 493 
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Candid Opinions Predominate 


at Aireraft Meeting Sessions 


NTENT on keeping America first in aviation, 

1000 of the industry’s foremost executives, 
engineers and designers were in almost con- 
tinual session from Oct. 7 to 9, at the second 
SAE National Aircraft Production Meeting, Am- 
bassador Hotel, Los Angeles. 

It was a meeting marked with frankness. 
Europe’s rapid strides in aviation due to gen- 
erous government subsidies and fear of war 
were clearly revealed. The efforts of our gov- 
ernment to plan in peace for mobilization of 
aircraft and other military requirements in cas« 
of war-—or to safeguard us from war-— were 
described, with forceful reminders of America’s 
waste of men and wealth due to lack of pre- 
paredness in 1917. Stainless steel, aluminum, 
magnesium and plastics, their present uses and 
future possibilities, as well as their limitations, 
were more than adequately described by num- 
ber one men in each field. Maintenance experts 
from the Army and Navy as well as transport 
companies mixed praises of aircraft manufac 
turers’ ingenuity with suggestions as to needed 
design revision to provide better accessibility; 
to guard against corrosion; for standardization. 
Modern production equipment was the subject 
of much discussion and free interchange of in- 
formation by representatives of leading aircraft 
manufacturers. Phases of design research were 
brought to light dealing particularly with recent 
air-cooled engine cowling work of the National 
Advisory Committee for Aeronautics. 

Every paper on the dynamic program had its 
part in fulfilling President Harry T. Woolson’s 
opening-session prophecy that the meeting would 
make another igh mark in SAE annals. 

Introduced by Carleton E. Stryker, general 
chairman of the meeting, Mr. Woolson gave a 
brief talk of welcome offering thanks to Mr. 
Stryker and his committees, officers and mem- 
bers of the four SAE Pacific Coast Sections, 
the Aeronautical Chamber of Commerce of 
America, and the Air Transport Association of 
America, all of which cooperated in making 
the meeting a huge success. 

He was followed by W. C. Clayton, en- 
gineering executive, Aeronautical Chamber of 
Commerce, who brought greetings from his 
organization and declared that meetings of this 
sort can be put on better by the SAE than by 
any other group. Hugh W. Coburn, Western 
Air Express, spoke on behalf of the Air Trans 
port Association. He conveyed regrets from 
Col. Edgar S. Gorrell, president of ATA, at 
not being able to attend. 

The presentation of the Wright Brothers 
Medal to three Boeing engineers for their paper 
“Design and Construction of Large Aircraft” 


read before last year’s National Aircraft Pro 
duction Meeting, was one of the most impressive 
events of the meeting. At the banquet, Past- 
President E. P. Warner made the presentation 
to F. P. Laudan, who received it on behalt of 
his two co-authors, J. K. Ball, and R. J. Min 
shall. The medal is awarded annually for 
the best paper on aerodynamics or structural 
theory or research, or airplane design or con- 
struction, presented at a meeting of the So- 
ciety or any of its Sections. 

Friday morning a goodly number of the con 
vening engineers journeyed to California In- 
stitute of Technology, whose laboratories house 
much of the experimental work carried on by 
and for California’s aircraft companies. W. C. 
Rockefeller of C.I.T. conducted the trip. 

The whole affair wound up with a gala ban- 
quet and ball Saturday night, the only social 
event of the meeting. Past-President W. B. 
Stout presided. Two of the busiest men at the 
meeting were Fred C. Patton, treasurer of the 
Southern California Section, who handled ticket 





latterstield 


sales tor the banquet, and E. E. 
chairman of the banquet committee. 

A dynamometer for use while in flight- 
that is a terse definition of the torque indicator: 
designed and developed by Pratt & Whitne 
Division of United Aircraft, which was described 
by P&W’s chief test pilot A. L. MacClain and 
wes: Suck, project engineer, 1n a joint papel 
presented by Mr. MacClain at the opening se 
sion. He was introduced by J. W. Young 
North American Aviation. How this device, 
in which the reaction forces of the fixed gear in 
the propeller reduction gearing are measured, 
can be used with a constant-speed propelle: 
to make complete engine calibrations of power 
versus manifold pressures at various engine 
speeds and altitudes, was explained Among 
the many interesting results of tests are the 
extent that humidity affects engine power, and 
the fall in gross fuel consumption with alti 
tude. To the pilot the torque indicator is an 
aid in regulating mixture strengths, in checkin, 
ignition, adjusting carburetor pre-heat and 
primarily, in controlling the engine power, Mi 
MacClain stated. The added weight he said 
about 20 lb. 

Answering questions by Dr. C. B. Millikan 
and Dr. A. L. Klein of California Institute of 
Technology, and James B. Edwards of Dougla 
Mr. MacClain told that the torque indicato 
shows that some power is sacrificed with cow 
ing, although in the tests thus far made onl 
one type of cowling was used. He expects that 
torque indicators will be supplied for test put 
poses and may eventually be built into all gear 
engines. 

Donald H. Wood, aeronautical engineer, Na 
tional Advisory Acronauti 
who was to present his paper on “Design o 


Committec for 


Cowlings for Air-Cooled Engines” was held 

en route from Washington. Fortunately R. G 
Robinson, N.A.C.A. engineer in charge of th 
high-speed tunnel at Langley Field, vacationing 


in Southern California, was prevailed upon to 


pinch hit. The N.A.C.A. is taking a new tack 
in its work on cowling, said Mr. Wood in hi 
paper, that is characterized by the correlation « 
the cooling function of the cowl with the drag 
reducing function into a rational design pro 
cedure. Earlier work, he stated, was devoted 
largely to drag reduction, and this in a cut-and 
try way. He pointed out that the shape of thx 
cowling nose is not critical and the part of 
(Continued on page 24) 


Presentation of Wright Brothers Medal 





Past-President E. P. Warner presents the Wright Brothers Medal to F. P. Laudan 
who received it on behalf of himself and two co-recipients, J. K. Ball and R. J. 
Minshall. These three Boeing engineers were awarded the Medal for their paper 
“Design and Construction of Large Aircraft.” judged the best paper on aero- 
dynamics or structural theory or research, or airplane design or construction. 
presented before the Society or any of its Sections last vear. 
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Dieser P roponents Win Debate 
at Tulsa F. « L. Mieeting 


“cc HE Diesel type of engine is more desir- 

able than the gasoline engine for auto- 
motive equipment.” At least that was the unan- 
imous decision of the judges on the basis of the 
arguments given during the spirited debate on 
this proposition that closed the SAE National 
Regional Fuels and Lubricants Meeting, Tulsa, 
Okla., Sept. 30 to Oct. 1, 1937. Students of 
Tulsa University, taking the affirmative side, 
delivered more telling arguments than the team 
from the University of Oklahoma championing 
the gasoline engine in a comparison of advan- 
tages and disadvantages of the two types from 
technical, mechanical, and practical viewpoints, 
in the judges’ opinion. B. E. Sibley, Conti- 
nental Oil Co., who was general chairman of 
the committee on arrangements for the entire 
meeting, was chairman at the Dinner Session at 
which the debate was the feature. 

This verbal clash proved a novel and stimu 
lating climax to an unusually diversified pro- 
gram which packed into two days, in addition 
to the debate, nine papers and a talk prepared 
by John A. C. Warner, secretary and general 
manager of the SAE, and presented in his ab- 
sence by SAE Research Manager C. B. Veal. The 
papers spread over the entire range of applica- 
tions, production, and utilization of fuels and 
lubricants in the automotive field. The Diesel 
engine was the subject of two papers—one on 
its development in the oil country, and another 
on its fuel utilization. The economic place of 
the oil engine; privately owned airplanes; bus 
fleet maintenance; improvements in 
gasohne and lubricating oil; engine cooling; 
hypoid lubricants; and automotive equipment 
in geophysics research, were the themes of the 
other six papers. The vigor and quality of the 
discussions following many of these papers 
showed that not all the debating talent was 
being saved for the last event of the meeting. 

“In its contribution to the building up of this 
area of the country, the petroleum industry has 
been eagerly seconded by the automotive in- 
dustry,” reminded Mr. Veal, reading Mr. War- 
ner’s speech on SAE Activities, at the din- 
ner on the first day. “On the other hand the 
automotive industry could never have attained 
the greatness that it has reached today if it had 
not been for the vast amount of fuel made avail- 
able at such low prices,” he continued. In the 
same vein, he gave as an example of the co- 
operation and dovetailing of interest of the two 
industries the Cooperative Fuel Research which 
was called into being to “adapt fuels to engines 
and engines to fuels.” After expressing gratifi- 
cation at the increased attendance at the meet- 
ing as cempared with the first one held last 
year, Mr. Veal concentrated his remarks on the 
activities of the Society in the fuels and lubri- 
cants field, charting the organization and sched 
ule of meetings, committees, cooperation with 
other organizations, and foreign participation. 


seasonal 


Cummins Talks on Diesels 


The meeting opened with a talk by C. L. 
Cummins, Cummins Engine Co., about the de- 
velopment of Diesel engines in connection with 
oil-country problems. Mr. Cummins did not 
present a formal written paper. 

Virtually no trouble has been encountered in 
lubricating hypoids where approved hypoid lu 
bricants have been used, R. K. Floyd of Frank 
Harris Floyd, Inc., announced in his paper 
“Observations on One Year’s Lubrication Ex- 
perience with Hypoids in the Low-Price Brack- 
ets.” Most of the predicted troubles did not 
happen, Mr. Floyd thinks, because the program 
of manufacture and original factory lubrication 
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of the new hypoid equipment last year was car- 
ried out with ultra care and accuracy. “It is 
fair to say,” he pointed out, “that the motor 
companies fully realized the dangers of such a 
radical change in equipment and _ lubrication 
practice, and acted with corresponding care... . 
The oil industry, too, did an honorable-mention 
job in the celerity with which it attained world 
distribution of suitable lubricants for the hypoid 
axles.” 

In the Fall of 1936, Mr. Floyd said, there 
were no hypoid lubricants universally available 
to the public. By the early summer of 1937, 
there were about 200 approved brands on the 
market in the United States. The public is not 
gear-lubricant conscious, Mr. Floyd averred, and 
added that lubrication control is much more 
dificult among people who buy low-priced than 
among those who buy high-priced cars. He 
concluded with a strong plea for “the closest 
kind of cooperation in development work” be- 
tween the petroleum and automotive industries. 

The stupendous task which faces the oil en- 
gine if it is to replace the modern gasoline 
engine was forcefully visualized by Arch F. 
Campbell, Waukesha Motor Co., when, in his 
talk on “The Economic Place of 
Oil Engines,”’ he said: 

“After forty concentrated effort in 
its development, the modern gasoline engine, 


Automotive 


years of 


especially in passenger vehicles, has set up 
standards of quietness, smoothness, reliability, 
easy starting, high performance, high output 
per pound, reasonably acceptable economy and 
universal service—even alley garages can keep 
it in fair running order. 

“Only when we face such facts,’ he con 
tinued, “‘and realize that they in reality estab- 
lish the mark at which any designer must shoot 
if he expects to replace the modern gasoline 
engine with an oil engine, can we even estimate 
the possible future of this new substitute prime 
mover.” 

To adapt Diesel engines to modern automo 
tive duty, Mr. Campbell said, fundamental de- 
sign changes are needed, including lighter 
weight and smaller size; wide speed range; 
great acceleration; simplified starting; and in- 
terchangeability with existing gasoline engine 
standards. Discussing various small items of 
Diesel maintenance needs, Mr. Campbell com 
mented that “the importance of these little 
details can be driven home to the average use! 
only by his getting into serious difficulty through 
neglect of these simple matters.” Talking of 
corrective maintenance work in connection with 
the Diesel, Mr. Campbell emphasized as impor- 
tant the point that the original bore of the 
Diesel engine should never be increased by any 
appreciable amount, and, if one cylinder is re- 
ground, all the rest must be enlarged by the 
same amount. The combustion and fuel sys 
tem of the Diesel engine,” he said, “is based 
upon the original displacement and a given 
combustion-chamber clearance volume so that 
an appreciably larger bore will upset the fuel-ai: 
ratio and the entire combustion system. 

“If operators wish to show specific profits on 

(Continued on page 26) 


T. « M. Questions Answered 
As 350 Mleet in Chicago 


HOULD the nominal ton method of rating 
trucks be abandoned? Can E-P lubricants 
be accurately evaluated by machine test meth- 


ods? Is air conditioning of cars coming, and 
when? What is the ideal 21- to 25-passenger 
bus? 


These questions and others highlighted the 
program of the regular meeting of the Chicago 
Section, held jointly with a regional meeting 
of the Transportation & Maintenance and Truck, 
Bus & Railcar Activities of the Society at the 
Blackstone Hotel, Chicago, on Sept. 29, 30 & 
Oct. 1, attracting an attendance of 350 guests 
and members. 

At the opening session Wednesday morning, 
in a paper entitled “Rating a 14,000-lb. Gross 
Vehicle Weight Motor Truck,” Fred L. Faulk- 
ner, automotive engineer, Armour & Co., set 
forth the operator’s need for a more satisfactory 
method of rating a motor truck than the pres- 
ent ton-rating system. Following his introduc- 
tion by Leo Huff, chairman of the technical 
session, Mr. Faulkner said that, because of lack 
of consistency in applying ton ratings by manu- 
facturers, the operator is hard put to evaluate 
truck models for specific types of service. The 
wide variation in unit and parts sizes availabl« 
in truck chassis of the same ton rating, he 
pointed out, has complicated the problem. 

As a basis of rating which would bette: 
serve the operator, he advocated a simple system 
of rating a chassis from two important aspects: 
(1) its ability to support a load; and (2) its 
ability to move and stop that load. As factors 
for rating load-carrying ability he cited rear- 
axle housing diameter, steering knuckle and 
frame modulus. As factors for rating ability to 
move and stop, he listed engine displacement, 
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axle ratios and tire sizes, which give a basis for 
computing grade ability or performance factor 
for any gross vehicle weight over any given 
resistance road. Stopping ability, he continued, 
can be determined by the ratio of effective ser- 
vice-brake area to the gross vehicle weight. The 
clutch size, he added, is another important 
factor. 

These rating factors as applied to five manu 
facturers’ models were tabulated by Mr. Faulk- 
ner as indicative of a comparative rating method 
which might be developed by the industry and 
which would embrace essential engineering fac 
tors and eliminate undue emphasis on sales 
factors. Such a rating method, he pointed out, 
could not take into consideration types of con 
struction, specialized design, use of high alloy 
and heat-treatment, which he feels should be 
left in the merchandising category. By screen 
slides and tables, Mr. Faulkner illustrated how 
size in units and parts for 1937 models, as 
compared to 1934 models, showed a marked 
variation for the same rated models, revealing 
a lack of consistency which emphasized furthe: 
the need of operators for a better rating system 
than the present nominal ton-rating plan. As a 
start, for such a system, he advocates the estab- 
lishment of a rating scale covering seven o1 
more vital chassis parts, including relation to 
gross vehicle weight. 

Pierre Schon, General Motors Truck Co., 
in a prepared paper discussing Mr. Faulkner's 
proposal, declared that retention of payload 


ratings is found advisable due to use of the 
ton-rating scale by: (1) state vehicle license 
departments; (2) insurance companies; (3) 


labor unions. While 18 states employ a 
(Continued on page 27) 


gross- 
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SAE Aims Discussed 
By President Woolson 


@ Oregon 

“Engineering spells civilization,” SAE Presi- 
dent Harry T. Woolson told over 200 members 
and guests of the Oregon Section Oct. 14 at 
which he and the Society’s general manager, 
John A. C. Warner were guests of honor. He 
traced the progress of civilization from the time 
when some pre-historic engineer whittled out 
crude discs to form the first wheels. Continu- 
ing to the present, Mr. Woolson explained the 
SAE’s part in advancing automotive engineering. 
We are pushing on to new achievements guided 
by our symbol, the five-pointed star, he de- 
clared. Each of the star’s points is an SAE 
objective, he added, naming them more power- 
ful membership, accelerated standardization, in- 
tensified research, vital technical papers and 
broader engineering relations. 

Mr. Warner devoted his talk to headlighting 
with special emphasis on recent advancements 
in the science despite limiting and conflicting 
legislation in the various states. 

Section Chairman Joseph P. Seghers presided 
and introduced guests seated at the speakers’ 
table including: George W. Peavy, president, 
Oregon State College; Ex-Senator Douglas Mc- 
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Baltimore—Nov. 4 

Engineers Club; dinner 6:30 P.M. Design 
Trends for 1938 — Austin M. Wolf, automotive 
consultant. 
Canadian—Nov. 22 

Mount Royal Hotel, Montreal; dinner 7:00 
P.M. 
Chicago—Nov. 8 

Stock Yards Inn; dinner 6:45 P.M. Auto- 
mobile Show Meeting. Where Current De- 
sign Trends Are Pointing —- Norman G. Shidle, 
executive editor, SAE JourNaL. 
Cleveland—Nov. 8 

Cleveland Club; dinner 6:30 P.M. General 
Automobile Service Problems—W. A. Houser, 
general parts and service manager, Cadillac 
Motor Car Co. 
Detroit—Nov. 8 

Statler Hotel; dinner 6:30 P.M. Design 
Trends of 1938—Austin M. Wolf, automotive 
consultant. 
Indiana—Nov. 11 

Hotel Severin, Indianapolis; dinner 6:30 P.M. 
Review of the New Cars and the Shows — Lee 
Oldfield, vice-president in charge of engineering, 
Bennett Mfg. Co. 
Metropolitan—Nov. 9-10 

Robert Treat Hotel, Newark, N. J.  Re- 
gional Transportation and Maintenance Meet- 
ing. For detailed program see p. 22, this issue. 


Milwaukee—Nov. 5 

Athletic Club; dinner 6:15 P.M. Vision 
Lined Engine for the Vision Lined “Z” Trac- 
tor-A. W. Lavers, chief engineer, Tractor and 
Engine Division, Minneapolis Moline Power 
Implement Co. 


New England—Nov. 9 

Walker Memorial, M. I. T., Cambridge, Mass.; 
dinner 6:30 P.M. Review of 1938 Models — 
Dean A. Fales, associate professor, automotive 
engineering, Massachusetts Institute of Tech- 
nology. 
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Kay; Dr. E. B. Daniels, president, Oregon AAA; 
Catlin Wolfard, Automobile Dealers Associa- 
tion; Dave White, President Portland Automo- 
tive Trades Association; Ray Carr, Carr Adver- 
tising Service and Carl Gabrielson, representing 
the Secretary of State. George L. Baker, ex- 
mayor of Portland, welcomed Mr. Woolson and 
Mr. Warner to the city. 

The day before the meeting Mr. and Mrs. 
Woolson, Mr. Warner and a number of Oregon 
Section Members motored to Bonneville for the 
afternoon. 


The Oregon Section opened its season of ac- 
tivity Sept. 10 with an organization and plan- 
ning meeting. It was well attended by old 
members and several new members were intro- 
duced. 

Section Chairman Joseph P. Seghers outlined 
the year’s work and charged the various com- 
mitteemen with their duties in detail. He then 
reviewed the automotive industry, past and 
present, locally and nationally. William F. 
Carper discussed the new fuel requirements. 





Oregon Section Friday luncheons are con- 
tinuing as popular as ever with attendance 
ranging from 25 to 50. Short programs are 
arranged for each of these weekly meetings. 
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Safety Talk by Hunt 
Stimulates Discussion 


@ Indiana 


The Indiana Section got off to a good start 
in its first meeting of the season, Oct. 14, when 
John H. Hunt, director, New Devices Section, 
General Motors Corp., gave his paper “‘Auto- 
mobile Design and Safety,”’ which was followed 
by brief discussion-talks by Prof. H. M. Jacklin, 
Purdue University; C. A. Michel, Guide Lamp 
Corp.; and William K. Creson, chief engineer, 
Ross Gear and Tool Co. 

It was an old-fashioned gathering for the 
Section with more old timers and Section men 
from other cities in the state than have been 
at hand at one time in some years. Seventy- 
two arrived for the dinner and there were 16: 
in the hall when the regular meeting was called 
to order by Section Chairman R. M. Critch 
field. Among the other out-of-city delegations 
present were thirty members of the SAE Student 
Branch at Purdue University who came early 
in the day and made an inspection trip through 
the Marmon-Herrington plant before the meet- 
ing. 

Mr. Hunt's paper riveted attention from the 
start and stimulated much discussion. Several 

(Continued on page 20) 


oming EVENTS 


Annual Dinner 
New York 


Commodore Hotel 


Oct. 28 


Metropolitan Section 


Regional T & M Meeting 
Nov. 9-10 Newark, N. J. 


West Coast Section Regional 


Transportation Meeting 
Nov. 18-19, San Francisco, Calif. 
Fairmont Hotel 


National Production Meeting 
Dec. 8-10 Flint, Mich. 
Hotel Durant 


Annual Meeting 
Jan. 10-14, 1938 
Book-Cadillac Hotel 


Detroit 


National Passenger Car 


Meeting 
March 28-30, 1938 
Hotel Statler 


Detroit 


Summer Meeting 
June 12-17, 1938 
White Sulphur Springs, W. Va. 
The Greenbrier 


Northern California—Nov. 18-19 


Fairmont Hotel, San Francisco. West Coast 
Regional Transportation and Maintenance Meet- 
ing. The Northwest, Oregon and Southern 
California Sections will participate in this meet- 
ing. For detailed program see p. 23, this issue. 


Northwest Nov. 12 


Mayflower Hotel, Seattle, Wash.; dinner 6:30 
P.M. Fundamentals of Axle Engineering — 
A. K. Brumbaugh, West Coast representative, 
Timken-Detroit Axle Co. 


Oregon—Nov. 13 


Multnomah Hotel, Portland; dinner 6:30 P.M. 
Annual Social Night. 


Philadelphia—Nov. 17 

Engineers Club; dinner 6:30 P.M. Critical 
Analysis of 1938 Cars, and Probable Engineer- 
ing Trends — Joseph Geschelin, Detroit technical 
editor, Chilton Co. 


Pittsburgh—Nov. 16 


Webster Hall; dinner 6:30 P.M. Cab-Over- 
Engine Trucks —B. B. Bachman, vice-president, 
chief engineer, Autocar Co. 


Southern California—Nov. 12 


Los Angeles; dinner meeting. Reducing 
Driving Hazards — Paul G. Hoffman, president, 
Studebaker Corp. Elevated Roads or Arteries - 
E. E. East, chief of engineering, Automobile 
Club of Southern California. Highway Design 
for Reducing Accidents—F. J. Grumm, en- 
gineer of surveys and plans, State of California. 


Syracuse—Nov. 15 


Onondaga Hotel; dinner 6:30 P.M. Critical 
Analysis of 1938 Cars and Probable Engineering 
Trends —Joseph Geschelin, Detroit technical 
editor, Chilton Co. 


Washington—Nov. 9 


Cosmos Club; dinner 6:30 P.M. 
— 1938 Passenger Cars. 


Subject 


























— 














New Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Sept. 15, 1937, and 
Oct. 15, 1937. 

The various grades of member. 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


AMBRUSTER, Warson, II (J) road test and 
dynamometer work, Pontiac Motor, Division of 
General Motors Corp., Pontiac, Mich. (mail) 
675 East Mansfield Ave. 

AnTHONY, FeLix M. (A) vice-president and 
supervising engineer, Super Power Spark Plug 
Co., 4514 Hollis St., Oakland, Calif. (mail) 
1124 Warfield Ave., Piedmont, Calif. 

ARCHIBALD, FRANK Rocers (M) technical ser- 
vice supervisor, National Carbon Co., Inc., 
Room 1204, 30 East 42nd St., New York City. 

ArcHeson, Winpsor K. (M) superintendent, 
S. W. Producing Div., Motor Transportation 
Dept., Pure Oil Co., Sixth & Cheyenne, Tulsa, 
Okla. (mail) Post Office Box 271. 

Barron, Epwarp T. (M) manager, Metal- 
lurgical Dept., Pittsburgh District, Carnegie-Il- 
linois Steel Corp., 765 Frick Bldg. Annex, Pitts- 
burgh, Pa. 

Carr, Ernest H. (A) vice-president, mana- 
ger, Canadian Plant, Motor Products Corp., 
1508 Walker Road, Walkerville, Ontario, 
Canada. 

CrpriAnI, CHESTER (J) junior engineer, Elec- 
tric Auto-Lite Co., Toledo, Ohio. (mail) 1110 
Jefferson Ave. 

CriarkE, Hersert E. (A) regional representa- 
tive, Miller Tool & Mfg. Co., 1725 16th St., De- 
troit, Mich. (mail) 85 St. Andrews Place, Yon- 
kers, N. Y. 

DENGLER, Georce A. J. (M) chief engineer, 
general manager, Home Trailer & Mfg. Co., 
Inc., 308 Exporting St., Aurora, Ind. (mail) 
Post Office Box 11. 

DENNING, WiLLIAM J. (M) general manager, 
Do Ray Lamp Co., 1458 South Michigan Ave., 
Chicago, Il. 

DonaLpson, Cuase (A) vice-president, Briggs 
Clarifier Co.., 3262 K St., North West, Wash- 
ington, D. C. 

Drapeau, H. B. (M) bi-metal and thermo- 
stat engineer, Dole Valve Co., 1923 Carroll 
Ave., Chicago, Ill. (mail) 807 South Cuyler 
Ave., Oak Park, IIl. 

Farr, Davin Ramey (A) branch manager, 
vonHamm-Young Co., Honolulu, T. H. (mail) 
Post Office Box 76, Wahiawa, T. H. 

Fawcetr, L. L. (A) owner, Auto Electric 
Co., Ponca City, Okla. (mail) 118 West Grand. 

GriFFiIn, EpmMuNp Francis (A) sales, Laid- 
law Co., Inc., 16 West 60th St., New York 
City. 

Hepstrom, Gustav (M) layout draftsman, 
Nash-Kelvinator Corp., Nash Motors Div., 
Kenosha, Wis. 

HEINLEIN, Frep (M) superintendent, trans- 
portation, Cincinnati Gas & Electric Co., Fourth 
& Main Sts., Cincinnati, Ohio. 

James, JoHN A. (J) instructor, Delehanty In- 
stitute, 11 East 16th Street, New York City. 
(mail) 1332 Jefferson Ave., Brooklyn, N. Y. 

Jenks, GLEN F., Cor. (S M) chief of techni- 
cal staff, U. S. Army, Ordnance Dept., Office, 
Chief of Ordnance, Washington, D. C. 

Lewis, Lewis Davin (F M) production man- 
ager, E. G. Eager & Son, Ltd., Brisbane, Queens- 
land, Australia. (mail) Blackstone, Ipswich, 
Queensland, Australia. 

Li, Tinc-Kue1 (F M) dean, Industrial Dept., 
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Oberlin Shansi Memorial Schools, Taiku, Shansi, 
China. 

MANSFIELD, JoHN D. (A) president, Chrysler 
Corp. of Canada, Ltd., Windsor, Ontario, 
Canada. 

ManTHEY, Larry (A) sales engineer, Allen 
Electric & Equipment Co., Kalamazoo, Mich. 
(mail) 1211 Elmdale Ave., Chicago, IIl. 

Maranov, SipNey (A) manager, Balmacaan 
Racing Team, Inc., Westbury, L. I., N. Y. 
(mail) 39 Utterby Road, Malverne, L. I., N. Y. 

Martin-Hurst, Witiiam F. F. (A) manag- 
ing director, British Thermostat Co., Ltd., 
Windmill Road, Sunbury-on-Thames, Middle 
sex, England. (mail) Ashley 
Road, Walton-on-Thames. 

Mort, BENJAMIN CoRNELL (A) _ director, 
Field Obs. Section, General Motors Corp., Room 
14-221 General Motors Bldg., Detroit, Mich. 

Oper, Witty Orro (A) combustion engi- 
neer, Gulf Oil Corp., 17 Battery Place, New 
York City. (mail) 3448 Corsa Ave. 

Peptey, H. A. (A) district operating mana- 
ger, Socony-Vacuum Oil Co., Inc., Church St., 
Albany, N. Y. 

Prost, Lester S. (M) tractor engineer, Mas- 
sey-Harris Co., Racine, Wis. 

RawLincs, Everett C. (A) mechanical sales- 
man, Standard Oil Co. of Calif., 225 Bush St., 
San Francisco, Calif. (mail) South 1518 Ta- 
coma, Spokane, Wash. 

SAMPIETRO, ACHILLES CuHas. (F M) assistant 
chief engineer, experimental work, Clement Tal- 
bot & Sunbeam, Ltd., 10 Barlby Road, London, 
W. 10, England. 

SCHEDELER, HrerMAN Henry (M) tool de- 
signer, Clark Equipment Co., Berrien Springs, 
Mich. (mail) 209 South Main St. 

Suaw, C. W. (A) assistant to director, engi- 
neering research, Eaton Mfg. Co., 9771 French 
Road, Detroit, Mich. 

SHaw, W. Wivsur (A) consulting racing en- 
gineer, Merz Engineering Co., 937 North Capi- 
tol Ave., Indianapolis, Ind. (mail) 4519 Guil- 
ford Ave. 


“Bramleigh,”’ 


SmiroF, M. O. (F M) head designer, Mos- 
cow Automobile Plant “ZIS,’’ Moscow, U.S.S.R. 
(mail) Zis Commission, Amtorg Trading Corp., 
261 Fifth Ave., New York City. 

Smitru, H. S. (A) sales manager, Burgess- 
Norton Mfg. Co., Geneva, Il. 

SPAULDING, Davin Cuaser, Jr. (M) research 
engineer, Standard Oil Co. (Ohio), Midland 
Bldg., Cleveland, Ohio. (mail) 1285 West 89th 
St. 

Spicacci, Attitio R. (M) assistant chief en- 
gineer, New Departure Division of General Mo- 
tors Corp., 2222 South Figueroa St., Los An- 
geles, Calif. 

SuciurA, SuHicezo (F M) chief engineer, 
Sumitomo Metal Industries, Ltd., 56 Shima- 
yacho, Konohanaku, Osaka, Japan. (mail) c/o 
Sumitomo Bank, Ltd., 149 Broadway, New 
York City. 

TANGNER, Cart A. (A) service manager, 
Downtown Chevrolet Co., 401 South Elgin, 
Tulsa, Okla. (mail) 2416 North Boston. 

TasKER, Donatp K. (A) sales, White Motor 
Co., Boston, Mass. (mail) 140 Woodlawn Ave., 
Wellesley Hills, Mass. 

THOME, JoHN Macon (J) draftsman, Cater- 
pillar Tractor Co., Peoria, Ill. (mail) 504 Eck- 
ley St. 

VANDERPLOEG, JAcoB SmitH (A) sales man- 
ager, Anaconda American Brass, Ltd., New 
Toronto, Toronto 14, Ontario, Canada. 

Way, Girpert (M) automotive engincer, 
Ethyl Gasoline Corp., 863 E Street, San Ber- 
nardino, Calif. 

Weber, E. F. (M) superintendent, automo- 
tive power, Chicago, Burlington & Quincy Rail- 
road Co., 547 West Jackson Blvd., Chicago, III. 
(mail) Room 1300, Burlington Bldg. 

WHITTAKER, Harry Mires (M) chief engi- 
neer, Micromatic Hone Co., 7401 Dubois St., 
Detroit, Mich. 

WRIGHT, JosEPH Preston (A) plant superin- 
tendent, Cities Service Oil Co., 525 East Michi- 
gan Ave., Milwaukee, Wis. (mail) 1714 East 
Kensington Blvd. 

ZIPPERLEN, CHARLES P. (M) transportation 
manager, Breyer Ice Cream Co., 43rd below 
Woodland Ave., Philadelphia, Pa. 


Applications Received 


The applications for membership 
received between Sept. 15, 1937, and 
Oct. 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


ALEXANDER, Co. E., Alexander Automotive 
Engine Co., Inglewood, Calif. 

ALLEN, ELEANOR, detailer airplane wheel and 
brake division, Bendix Products Corp., South 
Bend, Ind. 

ANDERSON, MARSHALL SYLVESTER, tractor and 
power plant salesman, McCarty-Sherman Motor 
Co., Denver, Colo. 

ARLEN, FRANK, Universal Equipment Co., 
Detroit, Mich. 

ARMINGTON, RayMonpD Q., vice-president and 
factory manager, The Euclid Road Machinery 
Co., Euclid, O. 

Batt, Tuomas M., experimental engineer, 
Chrysler Corp., Detroit, Mich. 

BENDER, RENE Jose, fuel oil engineer, Sin- 
clair Refining Co., Chicago, IIl. 

BERGMANN, ‘THOMAS Fay, test engineer, 
Wright Acronautical Corp., Paterson, N. J. 
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BercstRoM, ALBERT L., chief works engi- 
neer, Timken Roller Bearing Co., Canton, O. 

BoListromM, CuHarves E., tool designer, Clark 
Equipment Co., Berrien Springs, Mich: 

Burra, FERDINAND J., 1125 63rd St., Brook- 
lyn, N. Y. 

Burcess, Arcuieé R., instructor, Washington 
University, St. Louis, Mo. 

CarLson, RayMonp M., chief engineer, Tay- 
lor-Young Airplane Co., Alliance, O. 

CeNnzER, Cart W., body engineering, Hudson 
Motor Car Co., Detroit, Mich. 

CHAMBERLAIN, Haro_p, manufacturers’ sales 
department, Goodyear Tire & Rubber Co., New 
Toronto, Ont., Canada. 

CoMBERIATE, MiIcHAEL B., inspection, Sperry 
Gyroscope Co., Brooklyn, N. Y. 

ConweELL, JoHn W., charge experimental lab- 
oratory, Tide Water Associated Oil Co., Drum- 
right, Okla. 

CrawrForp, Karv B., assistant to president, 
American Coach & Body Co., Cleveland, Ohio. 

Crone, Roy C., mechanical engineer, The 
Texas Co., Beacon, N. Y. 

DesmMonp, Minor §., salesman, Socony-Vacu- 
um Oil Co., Lowell, Mass. 

Eaton, Josepu O., Jr., engineering research, 
Eaton Mfg. Co., Detroit, Mich. 

Evuis, CuHester A., test engineer, Wright 
Aeronautical Corp., Paterson, N. J. 

(Continued on page 34) 











About SAE Members: 








George A. Stauffer, who has been sales 
manager, aluminum division, Thompson Prod- 
ucts, Inc., Cleveland, was recently promoted to 
the position of vice-president and general man- 
ager, Thompson Products, Ltd., St. Catharines, 
Ontario. 


Ralph O. Ensign is planning engineer for 
The Le Roi Mfg. Co., Milwaukee. 


Walter R. Herfurth, former supervisor of 
automotive equipment, Seaboard Freight Lines, 
Inc., New York, has joined R. H. Macy & Co., 
Inc., as superintendent of garages. 


A. G. Lindenthal is now owner of the 
Concord Buick Co., Concord, N. H. He was 
formerly general service manager, Strang Buick 
Co., Inc., Jamaica, L. I., N. Y. 


W. ]. Cullen, formerly automotive engi- 
neer, Sinclair Refining Co., Chicago, is now 
connected with the Chek-Chart Corp., as asso- 
ciate editor. 


Claude E. Kissinger, who was assistant 
mechanical engineer, design, National Advisory 
Committee for Aeronautics at Langley Field, 
Va., is now assgciated with the Interstate Com- 
merce Commission, Bureau of Locomotive In- 
spection, Washington, D. C., in the same ca- 
pacity. 


Ralph M. Heintz has joined the Bendix 
Aviation Corp., East Orange, N. J. He was 
formerly president and general manager of 
Heintz & Kaufman, Ltd., South San Francisco, 
Calif. 

Louis Stevens, formerly superintendent of 
garages, U. S. Army, Motor Transport, Fort 
Brady, Sault Ste. Marie, has joined the Bureau 
of Biological Survey of the United States De- 
partment of Agriculture, Portland, Ore., as in- 
spector of Equipment, CCC. 


John R. Bond has been transferred from 
dynamometer operator to draftsman, Olds Motor 
Works, Lansing, Mich. 


William L. Hull is instructor in mechani- 
cal engineering, Purdue University, West Lafay- 
ette, Ind. He was formerly mechanical engineer, 
Chrysler Corp., Highland Park, Mich. 


Harold D. Hoekstra has joined the Bu 
reau of Air Commerce, Washington, D. C., as 
aeronautical engineer. He was formerly de- 
signer, Stinson Aircraft Corp., Wayne, Ind. 


Bendix-Westinghouse Changes 


Six SAE members have been affected by re- 
cent changes made by the Bendix-Westing house 
Automotive Air Brake Co. C. A. Chl, who has 
been director of sales and acting director of 
engineering, has been made director of sales and 
engineering with headquarters at the company’s 
general offices in Pittsburgh. Fred L. Hall, 
formerly eastern district manager, has been ap- 
pointed sales manager and transferred from 
New York to Pittsburgh. R. H. Casler has 
been appointed chief field engineer with head- 
quarters in Pittsburgh. He was previously cen- 
tral district engineer with offices in Detroit. 

A. R. Leukhardt is district engineer with 
headquarters at New York; A. V. Howe has 
been advanced from assistant district manager 
to district manager, located in Detroit; and 
J. P. Weber is in charge of factory accounts in 
Cleveland. 


W. R. Oelschlager, who was general fore- 
man, Diesel fuel injection department, Inter- 
national Harvester Co., Milwaukee, is now gen- 
eral foreman, Diesel engine and fuel pump 
manufacture. 


Howard Cooper has been advanced to 
chief lubrication engineer by Sinclair Refining 
Co., New York. Before this change he was 
assistant manager, domestic lubricants sales. 


F. T. Irgens 


Becomes 


va. 





F. T. Irgens, who was chief engineer, Out- 
board Motors Corp., Milwaukee, has been ad- 
vanced to vice-president and works manager. 


Fred M. Zeder, Chrysler Board Vice- 
Chairman, who sailed for Europe Sept. 22, ex- 


pects to return to the United States early this 
month. 


W. E. England has resigned his position as 


chief engineer, Willys-Overland Motors, Inc. 


Eugene L. Wagner, Denver, Colo., is now 
distributor for Buda Diesel and gasoline engines. 
His new address is 621 West Colfax Ave. 


C..a W hittaker can now be addressed at 
Messrs. Pietersburg Garage (Pty.) Ltd., P. O. 
Box 33, Pietersburg, Transvaal, South Africa. 


Walter William Stevens, Jr., former 
University of California student, has joined the 
Electro Metallurgical Sales Corp., San Francisco, 
as sales engineer. 


John A. Zbikowsk: is junior clerk in the 
City of Detroit Water Department. He re- 
cently completed his studies at Lawrence Insti- 
tute of Technology. 


Robert R. Burkhalter, formerly designer 
with Spicer Manufacturing Corp., Toledo, has 
been made assistant chief draftsman. 


Howe H. Hopkins has joined the Chrysler 
Corp. as district service representative. He will 
make his headquarters in Kingston, Pa. 


Joseph H. McDuffee, president of the 
Prest-O-Lite Storage Battery Corp., has been 
elected vice-president of the Electric Auto-Lite 
Co., of Toledo. He is retaining his Prest-O- 
Lite office and will make his headquarters in 
Toledo. 


— : oa 
V. E. Crawford has resigned his position 

as vice-president of Thompson Products, Ltd., 

Canada, to enter business in the United States. 


George Mueller, Jr. has joined the 
Hooven-Owens-Rentschler Co. (Diesel Division 
of General Machinery Co.), Hamilton, Ohio, as 
draftsman. He was formerly sales engineer with 
LeBlond-Schacht Truck Co., Cincinnati. 
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R. T. Haslam, sales manager, Standard Oil 
Co. of N. J., was host at a luncheon at the Hotel 
Pennsylvania, New York City, on Sept. 28, 
given in honor of Miguel Divo, Argentine 
sportsman, who had just completed a 22,000- 
mile motor trip from Buenos Aires, Argentine, 
to New York City taking over 2% years. 
Through his interpreter, Mr. Divo told of the 
adventures and hardships of his trail-blazing 
trip in a Model T Ford through jungles, des- 
erts, and over mountains, that took the lives of 
two of his companions. 


Donald E. Whitehead is with the Shell 


Petroleum Corp., in Cleveland. He was for- 
merly traveling representative, Lubri-Zol Corp. 


Jessel S. Whyte has been made president 
and general manager of the Mac Whyte Co., 
Kenosha, Wis. He was formerly vice-president 
and general manager. 


; : ie 

W. W. Sloane, who was chief designing 
engineer, Goodman Mfg. Co., Chicago, has been 
promoted to chief engineer. 


G. C. MacDonald, formerly junior agri 
cultural engineer, U. S. Soil Conservation Ser- 
vice, is affiliated with the Central Diesel Co., 
Detroit, as junior test engineer. 


Harold V. Nutt has been advanced to 
vice-president and manager of the U. S. Diesel 
Corp., Allston, Mass. Prior to his promotion 
Mr. Nutt was an instructor in the above com- 
pany. 


Alfred x. Lange has joined the Sulflo 
Corp. of America, Elizabeth, N. J., as general 
manager. 


B. J. Higi is engineer, equipment depart- 
ment, Delco-Remy Div., General Motors Corp., 
Anderson, Ind. He was formerly inspector, 
Delco-Remy Corp. 


Francis Rodwell Banks, who has recently 
been named assistant secretary of Ethyl Export 
Corp., London, as announced in the September 
SAE JourNaL, will continue to handle all of the 
technical matters which have been under his 
supervision in the past, in addition to carrying 
on his new activities. 


H. V. Thaden 
Joins 
Carnegie- 
Illinois 





H. V. Thaden has joined the Carnegie 


Illinois Steel Corp., Stainless Steel Division, 
Pittsburgh, Pa. He was formerly with the Fair 
child Aviation Corp., Hagerstown, Ind 


American Bantam Appointments 


H. I. Hazzard and A. C. Olander have 
been appointed, respectively, chief engineer and 
sales manager of the American Bantam Car 
Co., Butler, Pa. Mr. Hazzard was formerly 
with International Harvester Co. and the pas- 
senger car division of Lycoming Manufacturing 
Co., Williamsport, Pa. Mr. Olander comes to 
American Bantam from the Studebaker Sales 
Corp. He has also been associated with Bendix 
Aviation Corp. 
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4 Committee Changes 
Get Council Approval 


Four changes of personnel in SAE commit- 
tees were approved by the Council at its Sept. 
21 meeting, two in the standards and two in 
the research division. 

Ernest Wooler moves from vice-chairman to 
chairman of the Ball and Roller Bearings stand- 
ards division following the death of previous 
chairman George R. Bott, while Eugene Ayres 
replaces H. T. Kennedy as a member of the 
Lubricants Division. 

Lieut.-Comm. J. V. Carney takes the place of 
Lieut. C. E. Ekstrom on the Fuels Research Com- 
mittee. Herman Hanni and E. S. Twining are 
now members of the Ignition Research Com- 
mittee, the latter taking the place of the late 
O. C. Rohde. 


A. N. Lappin, formerly engineer, Sikorsky 
Aircraft Corp., Stratford, Conn., is now con- 
nected with Michael Gregor, New York City, 
as stress analyst. 


A. E. Vallier, field representative, Ethyl 
Gasoline Corp., Des Moines, has been trans- 
ferred to Detroit, as sales engineer. 


]. F. McNerney is experimental helper, 
Texas Co., Glenham, N. Y. He was previously 


service manager, Boro-Motors-Pontiac Dealer, 
Brooklyn, N. Y. 


Alfred P. Sloan, i. chairman of the 
board, General Motors Corp., who previously 
had offices at 1775 Broadway, will now make 
his New York headquarters at 75 Rockefeller 
Plaza. 


T. L. Holland, previously president of the 
Anglo-American Chemical Corp., Philadelphia, 
has joined the Lubrisol Sales Co., Cleveland, 
as vice-president. 


Ernest Molnar, who has been a student 
engineer with the Buckeye Steel Castings Co., 
Columbus, Ohio, has been made castings checker 
by that company. 


Tage Hansen, former service manager ot 
Arlington Oldsmobile, Arlington, Mass., is now 
with the Waltham Automotive Corp., Waltham, 
Mass., as motor mechanic and rebuilder. 


Thomas Midgley, Jr., vice-president of the 
Ethyl Gasoline Corp., New York, was one of 
the principal speakers at the recent celebration 
noting the centennial of the birth of Charles 
Frederick Chandler, pioneer industrial chemist 
and founder of the Columbia School of Mines. 


Speak on Lubricating Grease 
Institute Program 


Four SAE Members participated in the pro- 
gram of the National Lubricating Grease Insti- 
tute at its Fifth Annual Convention, held in 
Chicago last month. H. C. Mougey, chief chem- 
ist, Research Laboratory Division, General Mo- 
tors Corp., Detroit, presented a paper on Hypoid 
Gear Lubrication; W. S. James, chief engineer, 
Studebaker Corp., South Bend, on Chassis Lu- 
bricants and Lubrication; H. R. Reynolds, chief 
engineer, Fafnir Bearing Co., New Britain, 
Conn., on Lubrication Problems Presented by 
Different Types of Ball Bearing Applications; 
and Ralph R. Matthews, Battenfeld Grease & Oil 
Corp., Kansas City, on Laboratory Equipment 
and Methods for Testing Lubricating Grease. 

SAE members serving on the program com- 
mittee were: F. C. Kerns, R. R. Matthews and 
Sydney Bevin. 
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.... At Home and Abroad 








| a Josephs, Jr., chief engineer, Mack 
Manufacturing Co., Allentown, Pa., recently was 
elected vice-president and member of the board. 


ee Parker, formerly chief engineer, Witte 
Engine Works, Kansas City, Mo., is now con- 
nected with the Weber Engine Co., Kansas City, 
as assistant chief engineer. 


]. O. Johnston has culminated his connec- 
tion as works manager and director, Thorny- 
croft (Aust.) Ltd., Sydney, Australia, and is 
now located in England. 


Charles W. Phelps has left the faculty of 
the Connecticut State College, Storrs, Conn., 
where he was instructor in engineering. 


E. N. Earman, assistant zone service and 
mechanical manager, Chevrolet Motor Division, 
has been transferred from Des Moines, Iowa, to 
North Tarrytown, N. Y. 


Richard H. Johnson, formerly assistant to 
chief engineer, Perfex Radiator Co., Milwaukee, 
has joined the Ingersoll Rand Co., Painted Post, 
N. Y., as engineer. 

Clarence E. Moore, who was service engi- 
neer, Kelley Buick Sales & Service, Columbus, 
Ohio, has joined the U. S. Department of Agri- 
culture, Bureau of Biological Survey, Omaha, 
Neb., as supervising mechanic. 

William J. Foster, formerly district man- 
ager, sales promotion, Chevrolet Motor Co., 
New York, is now New York zone truck man- 
ager, Chevrolet Motor Division. 

Fred Haller, Mt. Garage Co., 


Lebanon, Pa., is the new treasurer of the Pitts- 


Lebanon 


burgh Section of the Society. He 
Charles R. Lund, who resigned. 


replaces 


Joseph John Dziewonski has been named 
technical vice-director of “PZL” (National Air- 
craft Works, Engine Division) at Warszawa, 
Okecie, Poland. He was formerly manager of 
the aeroplane engine department. 


Dr. F. C. Reggio has joined the Sterling 
Engine Co., Buffalo, N. Y., in the capacity of 
consulting engineer. 


Hans Johan Uno Forsberg, now assistant 
managing director, has been named managing 
director of Aktiebolaget Svenska Kullagerfa- 
briken, Gothenburg, Sweden, to take office Jan. 1. 


Alfred Schwarz, formerly treasurer of the 
Automotive Economy Corp., Jersey City, is now 
treasurer and chief engineer. 


Clayton B. Seymour has joined the Hoof 
Products Co., Chicago, doing governor and ac- 
cessory development work. He was previously 
in the engineering department, Bendix Products 
Corp., Stromberg Division, South Bend. 


Prof. Jerome C. Hunsaker, head of the 
mechanical engineering department, Massachu- 
setts Institute of Technology, on Oct. 12 pre- 
sented a paper on the development of trans- 
oceanic airplanes at the opening session of the 
annual convention of the Lilienthal Association 
for Aeronautical Research at Munich, Germany. 


Frank W. Caldwell, engineering man- 
ager, Hamilton Standard Propellers, East Hart- 
ford, Conn., made an address before the Con- 
gress on the second day of the meeting. 





Obituaries 





Harry R. McMahon 


Harry R. McMahon, retired president of the 
Standard Steel Spring Co., Pittsburgh, Pa., died 
at his home in Coraopolis Heights, Pa., Oct. 3. 
He was 64 years old. 

Mr. McMahon organized the Standard Steel 
Spring Co. in 1914 and had been its president 
until his retirement last year. In 1912 when he 
became a member of the SAE he was vice-presi- 
dent and general manager of Liggett Spring and 
Axle Co., with which he was associated for five 
years. Prior to that he had been assistant to the 
vice-president, Pittsburgh Coal Co., and assistant 
to the president of the Cleveland, Lorain & 
Wheeling Railroad, now part of the Baltimore 
and Ohio System. 


Charles W. Svenson 


Charles W. Svenson, mechanical superin- 
tendent in charge of drawing and designing, 
power plant and all mechanical operations 
throughout the entire plant of the Corbin Screw 
Corp., New Britain, Conn., died Sept. 25 at 
the age of 73. 

Mr. Svenson was born in Sweden and served 
his apprenticeship in the machinist and 
toolmakers’ trade with the Vulcan Match Co. 
before coming to this country in 1883. That 
year he joined the Corbin Screw Corp. as a 


toolmaker, starting his 54 years of continued 
service with them. 

In 1921, when Mr. Svenson became a mem- 
ber of the Society, the manager of the com- 
pany wrote, “His inventive genius is recognized 
in this section and in our line, and he fortu- 
nately combines with his inventive thought a 
practicability that is rather unique.” 

Mr. Svenson became a naturalized citizen of 
the United States in 1889. 


Howard G. Young 


Howard G. Young, general superintendent of 
automotive maintenance, Public Service Elec- 
tric & Gas Co., Newark, N. J., since 1925, died 
at his home on Oct. 5 following a short ill- 


ness. Mr. Young, who was 50 years old, had 
been associated with the automotive industry 
since 1905. In 1908 he was instructor for the 


Peerless Co., teaching owners and drivers. Then, 
for several years, he was tester and factory rep- 
resentative for the White Co. 

During the World War he was 
United States Army in France, earning the 
commission of Captain, M.T.C., A.E.F., in 
charge of transportation and motor vehicle re- 
pairs. He rejoined the White Co. in 1919 and 
was branch service manager in Syracuse, Albany 
and Newark. In 1924 Mr. Young left White 
to join the Public Service Electric & Gas Co. 
He became a member of the SAE in 1927. 
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noted safety leaders of the city were present and 
the state administration was represented by 
Highway Commissioner Discus, an interested 
visitor to the meeting. 

Mr. Michel made an earnest appeal for a 
greater attention to lamp service and adjust- 
ment, saying that he believes that not more 
than 40 per cent of the men in the industry 
keep the lamps of their cars in proper condi- 
tion. Professor Jacklin suggested putting the 
driver farther forward and setting him ahead 
of the other front seat companions. He be- 
lieves that the farther out front the driver is 
seated the better for vision and safety. 

Mr. Creson graphically showed by use of 
slides that improvement in steering can be had 
by more accurate placing of the steering com- 
ponents by the chassis engineer, even without 
change of steering-gear design. His diagrams, 
charts and graphs gave a hint of the vast 
amount of research that is going on in the 
laboratories of some parts specialists. 


Propane Used as Fuel 


For Railway Ice Engine 


@ Milwaukee 

A new method of air conditioning railway 
passenger cars utilizing propane-fueled engines, 
was described Oct. 8 before the first 1937-1938 
meeting of the Milwaukee Section by Lee W. 
Melcher, manager, refrigeration division, Wau- 
kesha Motor Co. 

A railway ice engine has been developed by 
his company, Mr. Melcher stated, that offers 
numerous advantages over other methods of 
air conditioning. With this unit, he said, the 
frequent stops necessary in direct icing are 
avoided; cars are interchangeable, as is not the 
case when a power car is used, and there is no 
added load on the locomotive either by direct 
loss of steam from the boiler or by added draw- 
bar load when the compressor is operated by a 
belt from the car axle. The Waukesha railway 
ice engine is an individual unit with its own 
powerplant for air conditioning each car. 

Propane fuel was selected for this unit, Mr. 
Melcher stated, because of its high heat value, 
availability and safety. He pointed out that 
propane is a gas at atmospheric pressures, even 
at low temperatures, so that there is no danger 
of puddling in the event of an accident, thus 
reducing the hazard of fire. 

The fact that the octane rating of propane is 
125, he continued, allows the engine a high 
compression ratio of 8.8 to 1, with resulting 
economy. Mr. Melcher explained that the over- 
all efficiency of the complete unit is such that 
100 lb. of propane makes 5 tons of ice. Pro- 
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pane is compressed into tanks so as to become 
liquid, he stated, adding that each tank carries 
100 lb. of fuel and that three tanks are suf- 
ficient for a round trip on overland trains. 

Another advantage of propane for these en- 
gines, which go as many as 140 hr. without 
attention, according to the author, is that the 
fuel is a dry gas as received into the manifold, 
thus eliminating crankcase dilution and _ per- 
mitting extreme periods between oil changes. 
The problem of carbon in the combustion cham- 
ber is no problem, he added, stating also that 
propane is less expensive than other fuels. 

Regarding mechanical features of the unit, 
Mr. Melcher told his listeners that due to sched- 
ules calling for 100 m.p.h. and over, conven- 
tional type fans had to be replaced by a screw- 
type specially developed for this service. The 
unit as a whole, he explained, is cushioned by 
rubber wheels which also serve to make the 
unit roll in and out on tracks under the car. 
One inch of sound-proofing material covers the 
unit and no noise from it reaches the interior 
of the car. The governing of the engine, he 
continued, incorporates the feature of changing 
the speed of the engine as well as turning it on 
and off which permits keeping the humidity 
down after the required temperature is reached, 
which could not be done if the engine were 
shut off completely. 


Argue Military Use 
of Commercial Trucks 


@® Washington 

The straight commercial truck, particularly 
of the light class, is far from a satisfactory 
military vehicle, declared Lieut. Col. J. H. 
Johnson, chief, motor transport branch, trans- 
portation division, office, Quartermaster Gen- 
eral, speaking before the opening 1937-1938 
session of the Washington Section. More than 
125 members and guests, including 35 members 
of the Quartermaster Corps, Motor Transport 
School at Camp Holabird, Md., attended to 
hear Colonel Johnson present the Quartermaster 
side of ‘Commercial Motor Vehicles in the 
Military Service,” and to hear Major John K. 
Christmas, chief of the automotive section, 
Office of Chief of Ordnance, give the Ordnance 
viewpoint on the same question. 

Adding to the above statement, Colonel 
Johnson stated that whatever the deficiencies of 
the modern commercial truck are, it is_ the 
vehicle with which we must carry on any future 
war. “Our problem is to secure the most es- 
sential modifications in order to make as de- 
pendable a military transport as possible out 
of it,’ he declared, and he stressed the necessity 
of including provisions for multi-wheel drive in 
such modifications, stating that failure to do so 
would greatly handicap military operations 
in the field and might seriously endanger the 
successful outcome of any war. 

The speaker predicts an urgent need, in case 
of war, for a standard 2% to 3-ton commercial 
class truck as a prime cargo and troop move- 
ment vehicle. “Why,” he asked, “can’t such a 
vehicle be provided through dimensional stand- 
ardization of units now used in the construction 
of vehicles of this commercial which 
comprises two-thirds of the production of all 
medium and heavy classes?” 

There are three basic elements involved in 
the procurement of commercial motor-vehicles 
in the face of a major emergency, Colonel 
Johnson said, enumerating them as follows: 
(1) Production of commercial vehicles to meet 
military requirements of type; (2) Modification 
of commercial vehicles to meet military require- 
ments of service; (3) Standardization to insure 
satisfactory maintenance of motor-vehicles in 
the theatre of operations. 

Each of these elements, he continued, presents 
problems relating to and affecting the others. 
These requirements might limit production, 
particularly during the early phases of mobiliza- 


class, 
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tion, he declared, noting that on the other hand 
if the production capacity of the industry were 
depended upon alone, without consideration to 
the other aspects of the problem, vehicles might 
be produced that would be inadequate for 
service requirements and in such variety of 
makes and models as to make it impossible to 
satisfactorily maintain them in the theatre of 
operations. 

Major Christmas, in presenting the Ordnance 
side of the problem, deplored the fact that the 
automotive industry produces no motor-vehicle 
which even approaches the modern tank, o1 
can be reasonably modified or adapted as a 
tank. Although a tank is a special develop 
ment carried on by the Ordnance Department, 
he remarked, many of its components are either 
of commercial origin or are special develop 
ments from related commercial automotive units. 
There are special parts, however, that the Ord- 
nance Department must develop, such as high- 
speed tracks, ‘steering, suspensions and armor 
plate; and then integrate and synthesize them 
with guns and armor into a complete fighting 
machine, he stated. 

“Some idea of the problem,” he said, “may 
be had from a comparison of a modern truck 
with its nearest commercial counterpart, a heavy 
commercial track-type tractor. The tank must 
have a top speed of from 25 to 50 m.p.h. as 
compared to 5 or 6 m.p.h. for the tractor; the 
tank carries a dead but ‘payload’ of armor 
amounting to 25 to 40 per cent of its gross 
weight while the tractor carries virtually noth- 
ing; the tank also must be capable of long 
fast movements over improved highways, carry 
two to five men, guns, ammunition, radio 
equipment and much else, as well as have a 
large built-in fuel capacity. This means that 
the tank must be built with narrow factors of 
safety, of highly efficient components using the 
finest steels and advanced heat treatments. Lead- 
ing automotive firms who are supplying the 
Ordnance Department with tank components 
know how exacting these requirements are.” 

Major Christmas urged that forward-looking 
men of the automotive industry should take 
time off from their work now and then to look 
at what the cloistered military are doing in 
these piping times of peace. ‘More machines 
and fewer men will defend America the next 
time the bands play!”” he declared at the con- 
clusion of his paper. 

B. B. Bachman, vice-president, Autocar Co., 
and Col. G. F. Jenks, chief, technical staff, 
Ordnance Department, were among those pre- 
senting discussion. Written comments of A. W. 
S. Herrington, president, Marmon-Herrington 
Co., who was unable to attend the meeting, 
were read by George E. Reynolds of the same 
company. 


Clutches Face More Work 


Without Size Increase 
@ Canadian 

Sporadic epidemics of sticking clutches, Chris 
Bockius told a questioner at the Sept. 15 meet 
ing of the Canadian Section, are due to vacuum 
conditions. Condensation of oil and water vapor 
within the clutch bell housing have been the 
source of some of the ills to which modern 
clutches are a prey, he said. Mr. Bockius, who 
is development engineer, Raybestos-Manhattan, 
Inc., of Bridgeport, talked about “Why Clutches 
Get That Way.” 

He sketched the evolution of the clutch, but 
devoted most of his discussion to recent devel- 
opments. Many problems have arisen, he said, 
in providing clutches which will function satis 
factorily and stand the gaff of greatly increased 
torques with dimensions no greater than thos 
used before the torque increases were made. It 
is difficult, he pointed out, to anticipate in a 
laboratory just what conditions the clutch will 
be subjected to in service by some drivers. He 
told of one clutch which was in practically 
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perfect condition after a test designed to dupli- 
cate 40,000 miles of normal field use, but 
which was rapidly ruined by a little lady weigh- 
ing 90 lb. whose practice it was to race her 
engine while engaging the clutch and to ride 
her clutch in unmercifully. At the end of 1100 
miles of her driving, he said, there was scarcely 
a part of the clutch worth salvaging. 

Carrying research beyond computed torques 
to which clutches are assumed to be subjected, 
he concluded, reveals much data of use to tech- 
nicians. He cited instances in which the theoret- 
ical projections and deductions were grotesquely 
at variance with fact, thus resulting in impor- 
tant revisions of formula and design. 

Over 100 were in attendance at the meeting 
at which Section Chairman W. E. McGraw, 
Chrysler of Canada’s chief engineer, presided. 


German Transport Control 
Said Similar to I.C.C. 
@ Metropoli-an 


Germany has solved the problem of competi- 
tion between railroad and motor transport by 
regimenting the latter under a strict federal 
administration, according to Dr. Ernst Esch, 
professor of motor transport science, University 
of Cologne. His address on Oct. 14 opened 
the season's technical sessions of the Metropoli- 
tan Section. Pointing out that the economic life 
of the nation depends upon using all transpor- 
tation facilities to the utmost, Dr. Esch pointed 
to several parallels between the German plan 
and the administration of the Interstate Com 
merce Commission in this country. 

“Of the 132,000 miles of Germany’s road 
system, nearly 26,000 miles consist of the all- 
important main roads. Before the highway 
system was taken over by Chancellor Hitler’s 
government, there were eighteen independent 
provincial regulatory bodies, a condition com- 
parable with the 48 state administrators in the 
United States,”’ he stated. 

The Hitler election-promises of extending the 
highway-building, eliminating the annual regis- 
tration fee on private cars, making drivers’ 
licenses easier to obtain, simplifying the ap- 
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proval conditions for public transport vehicles, 
and encouraging the manufacture of motor- 
vehicles, have all been kept, Dr. Esch said. 

Early after the present government took office 
in 1933 Hitler decreed that pedestrians were 
equally liable if involved in an automobile 
accident. “The motorist is no longer con- 
sidered to be a wild animal,” he said, adding 
that courts must take a different attitude in 
respect to a motorist’s rights. 

The rate-fixing function is one which has 
been given careful study by the administration, 
both Dr. Esch and Dr. Emil Merkert, a director 
of the motor transport bureau, pointed out. 
Although many of the tariffs are being revised 
from time to time, classifications of freight 
have been set up which are designed to allow 
railroads to carry certain types of goods at an 
advantage as compared with the motor trans- 
port. Generally, an attempt is being made to 
use motor transport for short hauls of freight 
easy to handle, while the railroads are 
bulky, long-haul classifications. 

Besides regulating long-distance motor trans- 
portation, the motor-vehicle administration has 
supervised construction of motor freight and 
passenger terminals, way-stations, restaurants 
and lodging facilities, garages, gasoline stations, 
insurance rates, and tariffs. Nearly 8,000 opera- 
tors of 12,600 vehicles operate under the ad- 
ministration. 

“We have found it just as important to pre- 
vent motor-velficles from operating against 
themselves, as to prevent trucks and buses from 
cutting too deeply into the railroad traffic,” Dr. 
Esch said. ; 

Germany’s foresight was praised by Hon. 
Joseph B. Eastman, I.C.C. commissioner: 
Thomas H. MacDonald, chief of the U. S. 
Bureau of Public Roads — whose paper was read 
by L. I. Hewes; Pyke Johnson, vice-president, 
Automobile Manufacturers’ Association, and 
John F. Winchester, Standard Oil Co. of N. J. 
All of these men Esch’s paper 
following a moving picture showing Germany’s 
highway construction method. 

Mr. MacDonald pointed out that 44 states 
are cooperating with the Federal Bureau of 
Roads in highway planning. An important 
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function, he said, is to eliminate the “bottle 
necks” around large cities throughout the coun 
try. 

T. L. Preble, vice-chairman of the Section’s 
Transportation and Maintenance Activity was in 
charge of arrangements, and Frederick C. 
Horner was chairman of the meeting. 


3 Speakers Relate Motor 
History to Modern Cars 


® Detroit 

OR one night recently Detroit’s automobile 

engineers stepped away from 1938 and 1939 
models to view again the cars of decades ago. 
The significance of early cars in the develop- 
ment of present types was the subject of the 
first Fall meeting of the Detroit Section at the 
Edison Institute, Dearborn, Mich., on Sept. 27. 
Three papers were presented by Ford Motor Co. 
engineers to an audience of more than 300 
members of the Transportation Section of the 
Institute, following dinner at Dearborn Inn. 
Under the general subject, “The Evolution of 
the Automobile,” L. S. Sheldrick discussed the 
development of engines and chassis; Henry R. 
Crecelius discussed body design and construc- 
tion and R. H. McCarroll analyzed the devel- 
opment of automotive materials. 

Because Mr. Sheldrick was convalescing trom 
an operation for appendicitis, his paper was 
presented by F. L. Black, director of the Edison 
Institute. Illustrating his paper by reference to 
old cars on the floor of the Institute, Mr. Shel- 
drick demonstrated that automobile develop- 
ment began almost immediately following the 
invention of Cugnot’s steam carriage in the 
latter part of the 18th Century. Restricted leg- 
islation, he said, held up their development in 
England from 1850 to 1896, although prior to 
1850 for 50 years quite a number of steam 
cars were built and records covering their gen- 
eral design are available. In the United States, 
beginning about 1825, a number of steam cars 
were manufactured. An Austin steamer of the 
vintage of 1863 was exhibited along with an 
electric vehicle which attained the speed of a 
mile in 63 Germany, Mr. 


seconds in 1901. 


Welcomes Speaker 


Tk j - FE { 


avis 


' 


' 
L 


Sydney G. Tilden, chairman, Metropolitan Section of the Society, welcoming 
Prof. Ernst Esch, University of Cologne, Germany, and a group of his students 


who arrived on the S.S. Deutschland. 


Dr. Esch, professor of Motor Transport 


Science, was the speaker at the first fall technical meeting of Met Section on 
Oct. 14. With the party are Dr. Karl Segler, Dr. Heinz Ropcke, and Dr. Emil 
Merkert, a German government highway transport official. 


Left to right: August Wilhelm Bartels, Hans Adolf Esch, Franz Weiser. 
Werner Fricke, Hans Waldemar Artmann, F. H. Quadflieg, Wilhelm Busch, Paul 
Dorn, Karl Luther, Otto Heinz Bodenheim, Kurt Schwerdtfeger, Dr. Segler, Mr. 
Tilden, Dr. Esch, Alfred Erb, Claus Bartling, Kurt Creutzburg, Dr. Ropcke. 


Dr. Merkert, and Hans Georg Bachem. 


Frederick C. Horner, General Motors Corp., was chairman of the meeting. 
Theodore L. Preble, Tide Water Associated Oil Co., is vice-chairman of the 
Met Section for Transportation and Maintenance. 
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Sheldrick said, proceeded meanwhile with the 
practical evolution of gasoline-driven cars. 
The Brayton gasoline cycle, evolved in the 
1850's, was followed in 1860 by Lenoir’s prac- 
tical gasoline engine which was installed in an 
automobile in May, 1862. Siegfried Marcus 
exhibited a gasoline-driven automobile at the 
Vienna Exposition in 1877 and, according to 
_Mr. Sheldrick, this vehicle was equipped with 
high-tension ignition using a Rhumkorf coil of 
the same basic type as a!l ignition coils used 
today. Mr. Sheldrick also recalled that Beau 
de Rocha proposed the 4-stroke cycle in 1862 
and that in 1876 Otto built a practical engine 
and obtained much of the credit for the cycle. 
Within 10 years after the Centennial Exposi- 
tion in 1876, according to Mr. Sheldrick, all 
the elements of the gasoline engine were 
known, but steam cars continued in extensive 
use in the United States until about 1900 be- 
cause steam was better known. Then, he said, 
the legislative restrictions heaped on steam cars 
changed the trend to gasoline engine cars, 
which were comparatively unrestricted, although 
in Europe horsepower taxes fostered the devel- 
opment of the so-called high-speed engine with 
bore-stroke ratios as high as four to one. Mr. 
Sheldrick gave credit to R. E. Olds, who was 
present in the audience, as the first to produce 
many cars of identically the same design. 
Other stages in the development of cars at 
the turn of the century included the four-cyl- 
inder Franklin produced in 1903, the first en 
bloc cylinder casting by Chalmers and the 1905 
Ford with four-cylinder engine and combined 
en bloc cylinders with crank case. The first 
Ford car with detachable cylinder head is on 
exhibition at the Institute. In 1906, Mr. Shel- 
drick said, there were 390 gasoline cars offered 
to prospects, in addition to 60 electric and 17 





S.A.E. JOURNAL 


steam cars. An interesting point in connection 
with automotive development is that many of 
the features of recent cars were originally used 
many years ago, only to be abandoned or for- 
gotten for a time, Mr. Sheldrick said. He urged 
anyone with a “new” idea to study early auto- 
mobile design. The Eisenach, built in 1898 or 
1899 and displayed in the exhibit, has inde- 
pendent front wheel suspension and manually 
controlled ratchet sprag to prevent its rolling 
backward down grade. The earliest V-8 en- 
gine in the exhibit is the de Dion V-8, pro- 
duced about 1g11. 

Mr. Sheldrick’s paper closed with a request 
for more information about some of the cars 
on exhibit. He expressed the hope that among 
the famous pioneers present some could add to 
the data available. 

The styling of the first automobile bodies is 
attributable directly to the fact that the build- 
ing of motor bodies was first conducted side by 
side with the building of horse-drawn vehicles, 
according to Mr. Crecelius. The only metal 
panels used in the first cars were in places 
where the panel could be perfectly flat or had 
to withstand heat. Beginning in 1905, a new 
school of thought in body building came to the 
top. The German Mercedes introduced this 
period. Mr. Crecelius said that the King of 
Belgium’s “Tulip” design body was responsible 
for starting metal panel body construction. 
Thereafter there was no limit to shape, for 
everyone tried to lead in the use of reverse 
curves. 

The next period, starting in 1910, showed a 
trend toward construction of wood with metal 
panels. Wealthy people, he said, had one au- 
tomobile chassis with an open body for sum- 
mer and a closed body for winter. Head 
room was plentiful. Women sat erect and 
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wore high hats. In this period, windshields 
became standard equipment. Pierce-Arrow in- 
troduced the first all-metal body, according 
to Mr. Crecelius. It was of aluminum, cast 
in sections which were riveted together. The 
entire doors were cast, as were many of the 
moldings. The cast sections, he said, were 
very thin and required careful casting. 

The greatest step in body design develop 
ment from 1910-1915 was made by Van Der 
Plas of Brussels. He really had style and 
changed the whole conception of body appear- 
ance, both externally and internally. His 
bodies had low head room, deep cushions, 
sloping roof, mahogany interiors and new body 
lines, including cowl and foredoors. High 
dashes, flush sides, front doors and smooth 
appearance were featured in auto show cars. 
Brewster also built a sloping windshield with 
triangular side shields on an enclosed drive 
sedan about 1912. Up to this time no great 
attempt was made to enclose the driver with 
glass doors, nor were any sedans 
made to speak of. Dodge “all-steel’’ body con 
struction was begun by Budd at about this 
time. 

The construction of new designs was cur- 
tailed during the war period and immediately 
after the war the delivery situation on new 
cars was so acute that old models were con 
tinued in production for some time. Then 
followed for a short time the fabric-covered 
body and the first attempt to provide body 
silence both in the construction of the body 
and in its mounting on rubber. To the late 
Amos Northup, Mr. Crecelius gave credit for 
the first attempt to America to design an auto- 
mobile body as a complete unit with fenders, 
hood, radiator shield, etc., on the Reo Royale. 
In no small degree, according to Mr. Crecelius, 
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Sponsored by the Metropolitan Section with the cooperation of the Philadelphia and 
Southern New England Sections 


Tuesday, Nov. 9 


Bus Maintenance Symposium 


3:00 P.M. 
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Thursday, Nov. 18 


Railear & Highway Session 


9:30 A.M. 


10:00 A.M. 


J. V. Savace, Chairman 


Introductory Remarks —S. B. SHaw, General Chairman. 


tor Vehicles. 


Maintenance of Streamliner—City of San Francisco—E. B. 


DaAILey, engineer, car construction, Southern Pacific Co. 


Economics of Highway Design —C. H. Purcett, state highway 
engineer, California Department of Public Works. 


12:15 P.M. 


A. H. LauFer, Chairman 


12:15 P.M. 


Luncheon 


Speaker — F. C. Patton, manager, Los Angeles Motor Coach Co. 


2:00 P.M. 


Maintenance Session 


2:00 P.M. 


W. W. Cuurcnitt, Chairman 


Motor Coach, Maintenance Problems — R. M. AHRENS, general 


superintendent of maintenance and 


Greyhound Lines, Ine. 


6:30 P.M. 


the great difference between early and _ present- 
day construction is attributable to improvement 
in body building materials. “For instance,” 
he said, “the all-steel body could not have 
been attained without the development of suit- 
able sheet steels or without great progress in 
welding practices, die-making and manufac- 
turing methods.” 

Mr. McCarroll emphasized this by stating 
“We believe that if it had been possible to 
build a car like the present Ford Tudor in 
1910, the materials then available would have 
made it weigh about twice as much as the 
1937 model or if this had been attempted 
in 1900, the car would have weighed three 
times as much.” First steel specifications for 
automotive parts were written in 1905. Up to 
1907 there was little use of types other than 
low carbon, machine steel, spring steel and tool 
steel, and these were of non-uniform and poor 
quality, judged by standards later developed. 
From 1903 to 1907 only non-alloyed unheat- 
treated steels were used in Ford cars, the first 
heat-treated part and the first truly alloyed 
steel being incorporated in the 1907 Model T. 
There are now used by the Ford company about 
50 types of steel for automobile parts, each 
having an exactly specified treatment to pro- 
duce necessary physical properties. 

His analysis of the amounts of different 
materials used in automobile construction 
showed 1919 lb. of steel in each finished car 
including 149 lb. of copper silicon steel cast- 
ings. About 357 lb. of cast gray iron and 36 


equipment, Pacific 


C. Patton 


Banquet J. 


lb. of cast malleable iron, 70 lb. of rubber used 
in more than 200 rubber parts, 3% lb. of wool 
and mohair, and 51 lb. of glass are used in 
the average car. Discussing the use of non- 
ferrous metals, he added the following figures 
showing the amounts used per car: 


Copper 34 |b. Tin 4 |b. 
Lead 31.5 lb. Chromium 2.8 lb. 
Zanc .. 14.5 lb. Antimony 1.5 lb. 
Manganese . .14.5 lb. Nickel 0.8 lb. 
Aluminum ..10.6 lb. Cadmium 0.7 |b. 


Attendance included more men after whom 
automobiles have been named than any auto- 
motive gathering in many years. At the speak- 
ers’ table, for example, were Alanson P. Brush, 
R. E. Olds, Louis Chevrolet, W. B. Stout and 
Ray Harroun. 

Henry Ford, who was the first vice-president 
of the SAE, joined guests while they inspected 
the historical display before the session actually 
started. 

Other veterans of the industry who attended 
the meeting included: Col. ]. G. Vincent, Col. 
H. W. Alden, ]. G. Rumney, W. R. Strickland, 
G. C. Brown, W. B. Mayo, Mason P. Rum- 
ney, J]. E. Schipper, T. P. Chase, L. K. Snell, 
P. L. Tenney, ]. H. Hunt, R. H. Upson, N. E. 
Hendrickson, Victor Gauvreau, C. E. Broders, 
V. R. Heftler, Porter Stone, Walter Keys, C. 
W. Stringer, Roscoe Hoffman, W. N. Booth, 
L. W. Longan and Walter Fishleigh. 


V. Savage 


G. L. Neety, Chairman G. N. Gromer 


Friday, Nov. 19 


Safety Session 


’. J. Voer, Chairman 


Drivers’ Tests —Paut Mason, California Department of Mo- 


The Performance of Automotive Lighting Devices—L. M. K. 
BoeLTer and W. R. SHarkey, Jr., University of California. 


Luncheon 


W. B. Birren, Chairman 


Speaker — L. V. Newton, vice-president in charge of operation 
and maintenance, Market Street Railway Co. 


Operation Session 


E. W. Tempuin, Chairman 


Committee 


S. B. SHaw,. General Chairman 


W. W. Churchill 
E. W. Templin 
E. C. Wood 


A.A.M.V.A. Approves SAE 
Trailer Standards Work 


The American Association of Motor Vehicle 
Administrators, at its annual convention in Cin- 
cinnati last month, adopted a recommendation 
of its Trailer Coach Committee, that hitch 
“specifications regarding strength of materials 
and type of joint shall conform to the recom- 
mendation of the Society of Automotive Engi- 
neers when said specification has been formu- 
lated.” 


Fuels and Ignition at 
Two September Sessions 


@ Northwest 


The search for an agent which would raise 
the compression ignition point of gasoline with- 
out producing harmful effects, resulted in the 
adoption of the octane scale of rating antiknock 
value, A. D. Martin, Ethyl Gasoline Corp., 
stated on Sept. 3 at the first of two September 
meetings held by the Northwest Section. At the 
second meeting on Sept. 17, C. K. Mosey, of 
Mosey & Mosey, Inc., made a thorough analysis 
of the relation of the coil and the condenser to 
one another. 

Mr. Martin in his talk reviewed the early days 
of fuel research and the discovery of detonation 
and described the long search which led to the 
now widespread use of tetraethyl lead. He dis- 
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Two Additional Sections 
Announce 1937-38 Officers 


(Other 1937-1938 Section Officers are 
listed in the September SAE Journal.) 


@ Dayton 


Chairman: L. F. Poock, vice-president, 
Sheffield Gage Co.; vice-chairman: K. W. 
Stinson, professor, automotive engineer- 
ing, Ohio State University; vice-chairman 
for Cincinnati District: W. W. Tance- 
MAN, vice-president, Cincinnati Milling Ma- 
chine & Cincinnati Grinders, Inc.; trea- 
surer: E. S. Patcu, vice-president, Mo- 
raine Products Division, General Motors 
Corp.; secretary: Witt1am S. Wotrram, 
engineer, Inland Mfg. Co. 


@ Southern California 


Chairman: W. B. Brirren, western rep- 
resentative, Wright Aeronautical Corp.; 
vice-chairman for Aeronautics: CARLETON 
E. Srryker, chief engineer, instructor, 
Curtiss-Wright Technical Institute; vice- 
chairman — Automotive: STANLEY Wuirt- 
WORTH, vice-president, charge production, 
Studebaker Pacific Corp.; vice-chairman 
for Fuels and Lubricants: CLaupe E. Em- 
MONS, engineering chemist, Texas Co.; 
vice-chairman for Transportation and 
Maintenance: H. E. CLEMENs, superin- 
tendent maintenance, Southern California 
Freight Lines; treasurer: Frep C. Patron, 
superintendent manager transportation, 
Los Angeles Railway Corp., manager, Los 
Angeles Motor Coach Co.; secretary: Cart 
AseELt, field representative, Ethyl Gaso- 
line Corp. 


played engine parts which had been damaged 
or made unserviceable by a number of causes, 
each part being labeled with the name of the 
engine and the cause of failure. Motion pic- 
tures of the combustion process, taken with a 
specially-developed camera through Ethyl’s fa- 
mous “quartz window,” were shown, and those 
present were actually able to see the effect of 
detonation on flame propagation. 

Demonstrations were given with a single- 
cylinder, air-cooled demonstration engine and 
with a complete car operating on a chassis dyna- 
mometer under various service conditions. 

Talking on “Coil and Condenser Relation- 
ship,” Mr. Mosey discussed each unit in the 
automobile ignition system, and concluded with 
demonstrations of several pieces of electrical 
test equipment. He ‘said in part: 

“Spark coils are pulsating transformers hav- 
ing a low and high-voltage primary and sec- 
ondary cycle, the cycle and frequency controlled 
by the speed of the distributor cam. 

“A coil’s surge depends upon the type of iron 
used for its core, the size and number of turns 
of wire on both primary and secondary, the 
choking effect of the secondary upon the pri- 
mary, and the inductance milliampere output 
of the secondary. A condenser must have 
enough square inches of surface to receive all of 
the secondary surge; otherwise, point trouble 
will develop. 

“A standard coil will have a surge voltage of 
approximately 400 volts at idling speed. Point 
dwell will cause this voltage to drop to 200 
volts or less at high speed. Standard coils for 
average speed of idle to 20 m.p.h. will require 
a condenser of 0.27 mfd., or medium; 15 to 45 
m.p.h. will require a condenser of 0.22 mfd., 
or high-speed. For higher speed than 65 m.p.h., 
standard coils should be replaced with a greater 
secondary output coil. 

“When coils and condensers are balanced for 
high speed, they will be out of balance at low 
speed. 
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“If a standard coil is used with a heavy-duty 
condenser of 0.35 mfd., the coil surge will be 
too low to fully cover or charge the condenser 
plate and will produce sluggish ignition with a 
tip forming on the negative point. 

“Heavy-duty coils used with a standard con- 
denser of 0.24 mfd. will produce too high a 
surge, points will arc, and the forming of a tip 
will be noticed on the positive point. 

“Pre-heating of coils should be discouraged; 
they should be tested at driving heat. The 
practice of coil pre-heating has ruined many 


good coils.” 


Contrasts Old and New 
Maintenance Methods 


@ New England 

Recalling the days when most automotive 
repair work was done by guesswork and auto- 
mobile manufacturers felt that their job was 
done when they passed the cars on to dealers, 
Glenn S. Whitham, general manager and direc- 
tor, Charles Street Garage Co., Boston, addressed 
the opening meeting of the New England Sec- 
tion, Oct. 14, at Hunt Marquardt, Inc., Boston. 
He was introduced by Section Chairman John 
H. Walsh. 

There is a different atmosphere today, Mr. 
Whitham declared. Factories now train men 
to go into the field and instruct their dealers’ 
servicemen, and dealers have established up-to- 
the-minute repair departments equipped with 
modern equipment, he explained, adding that 
this results in lower labor cost and better jobs 
done in less time. 

At the close of Mr. Whitham’s talk the 
meeting adjourned to a motor clinic in the 
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same building where members saw the latest 
in shop equipment in actual operation. The 
demonstration included cleaning of engines and 
chassis by chemical vapor; straightening of 
dented doors, panels and bodies by hydraulic 
machines; spray painting; oiling and greasing. 


Maintenance Program 
Opens Section Season 
® Buffalo 


Henry Jennings, technical editor, Commercial 
Car Journal, brought members and guests of 
the Buffalo Section the latest information on 
special equipment for maintaining commercial 
fleets at the Section’s opening meeting, Oct. 12. 
He likewise spoke on difficulties encountered 
due to unusual hauling conditions, and meth- 
ods operators have used in meeting them, as 
well as on systems for maintaining scattered 
fleets. 

Discussion following the meeting touched on 
a number of subjects, including tire mileage, 
I.C.C. rules and regulations, and the variation 
in state laws covering inter-state transportation. 


Stout Sky Car to Detroit U. 


The original Stout Sky Car Airplane was pre- 
sented to the Aeronautics Department of the 
University of Detroit on Sept. 20 by William B. 
Stout, past-president of the SAE and president 
of the Stout Engineering Laboratories. This 
airplane has been placed in the General Labora- 
tory of the Engineering College and will be 
used for student design studies and student 
laboratory experiments. 


Aireratt Production Meeting 


(Continued from page 14) 


the drag that is subject to control is determined 
by the flow out of the cowl exit. He gave 
particular attention to the “nose slot’’ cowling, 
a recent N.A.C.A. development that gives prom- 
ise of improved cooling at low speeds. 

Mr. Wood arrived in time to attend a later 
session at which he replied to written discus- 
sion offered by Harman H. Ellerbrock, Jr.; 
Oscar W. Schey and Benjamin Pinkel, all of 
the N.A.C.A. 

I. L. Shogran, of the Douglas Co., presided 
at the afternoon session. The opening paper, 
“Engine Maintenance from the Operator’s View- 
point,” prepared by W. A. Hamilton, Transcon- 
tinental & Western Air, was read by J. W. Vale, 
Jr., of the same company. The development of 
accurate and dependable automatic controls af- 
fecting engine conditions, which formerly oc- 
cupied most of the pilot’s attention in the air, 
and the great advance in engine design and 
material, Mr. Hamilton stated, have definitely 
made possible the tremendous increases in power 
output per weight and cylinder displacement 
brought about in the past five years. These 
greater output demands upon modern engines, 
strangely enough do not require added inspec- 
tion or service, he continued, also stating that 
the number of hours between various inspections 
and service operations have even been increased. 

In the second afternoon paper Robert E. 
Johnson, Wright Aeronautical Corp., who has 
traveled some 100,000 miles standing up on test 
flights, defined a successful aircraft installation as 
one which safely, economically and reliably per- 
mits the development of the maximum efficiency 
of the engine-airplane combination under any 
operating condition for which the airplane is 
designed. He takes the airplane designer to 
task because in his enthusiasm to decrease drag 
he often does so at the expense of power. 

At the call for discussion Charles F. Mc- 
Reynolds, Aviation, suggested that the engine 
manufacturer should build the engine-nacelle 


unit from the fire wall forward. This was 
seconded by T. P. Wright, Curtiss-Wright Corp., 
who added that although engine builders make 
rules, the airplane manufacturers generally do 
not follow them and trouble results. 

Engine manufacturers have considered build- 
ing complete units, Mr. Johnson explained, but 
have found numerous complications in that no 
two airplane makers will put attachment studs 
in the same locations, and that each has his 
own idea of auxiliary equipment. Dr. Klein 
added that no two airplanes are designed for 
same load factors. 

W. L. Howland, research assistant, California 
Institute of Technology, was joined by Mr. 
Vale and Mr. Wright in discussion of oil sys- 
tem design, which Mr. Johnson stressed in his 
paper. 

Probably the oldest living aeronautical en- 
gineer, E. R. Hewitt, a founder member of the 
American Society of Aeronautic Engineers which 
amalgamated with the SAE in 1916, and a 
member of the SAE since 1910, talked as an 
added attraction at the evening session. Intro- 
duced by Dr. Klein, who presided, he reminisced 
upon his early association with Dr. Hiram 
Maxim. During his summer vacations from 
college in 1889 and 1890 he worked with Dr. 
Maxim in developing a steam-powered airplane, 
believed the first ever to get into the air. “Judg- 
ing from the progress made in my lifetime you 
fellows have no idea how far you are going,” 
he concluded. 

Advances in stainless steel, shot welding and 
other phases of its production were related by 
Col. E. J. W. Ragsdale, chief engineer, E. G. 
Budd Manufacturing Co., who forecasts a switch 
from the lighter alloys to stainless steel in the 
aircraft field. 

He stressed that in its use, as in the use of 
any other metal, it must first be engineered for 
the structure and the structure then engineered 
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for production. This, he added, has not been 
completely done for aviation although the way 
is pretty well defined. 

Asked by Paul K. Beemer, C. T. Hill Co., 
if Budd uses the new stainless steel eliminating 
chromium carbide precipitation, Col. Ragsdale 
explained that Budd welds so fast that precipita- 
tion does not take place. For arc-welding, he 
added, a stabilized steel is necessary. 

System in an aircraft-factory was well out 
lined by Eric Springer, assistant factory manager 
of Douglas Aircraft, who explained his com- 
pany’s method of production control. In dis- 
cussion he particularly stressed the necessity of 
installing a production-control system early in 
the life of a plant, stating “there is the deuce to 
pay if you wait until you are large before put- 
ting one in force.” He also warned of the 
danger in letting such a system get top heavy. 

Fresh from the inspection trip through Cal 
ifornia Institute of Technology Friday morning, 
the engineers devoted the afternoon session to 
aircraft materials. 

Maj. Joseph L. Stromme, of the Air Corps, 
gave basis for belief that should the United 
States face war in the future we will not be in 
the same unprepared condition that we were in 
1917. Waste during the World War, because 
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of the lack of proper planning, reached a total 
of $5,000,000,000, he declared. 

Charged by Congress with the “supervision 
of the procurement of all military supplies and 
other business of the War Department pertain- 
ing thereto, and the assurance of adequate pro 
visions for the mobilization of material and in 
dustrial organizations essential to the war timc 
needs,” the Assistant Secretary of War is or- 
ganizing industry in a program of industrial 
preparedness. The aim is to “insure an unin 
terrupted flow of raw material from the mine 
or forest to the factory, and from the factory 
to the front, avoiding bottle-necks and elimi 
nating profiteering,’ Major Stromme declared, 
adding “already over 20,000 manufacturing 
establishments have been enlisted in our efforts.”’ 

This work, he emphasized, indicates no desire 
for war, “it is simply setting our house in order 
for a catastrophe that we hope will never over 
take us.” 

In the absence of Kent R. Van Horn and 


Howard J. Heath, Aluminum Co. of America, 


their paper, “Quality Control of Aluminum 
Alloy Aircraft Castings,’ was read by T. D. 
Stay, technical director, foundry division of th 
same company. Enumerating the structural 
variations, such as solidification shrinkage, blow- 
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holes, cold shuts, gas porosity, segregation and 
cracks that affect the strength and serviceability 
of sand castings, the authors described methods 
of inspecting and controlling these discontinu- 
ities. They likewise stressed the service record 
of properly controlled and inspected aluminum 
alloy castings. 

The industry’s interest in magnesium Cast- 
ings was evidenced by the discussion which fol- 
lowed W. G. Harvey’s (American Magnesium 
Corp.) paper on the subject. 

Mr. Harvey, in answer to a question by Mr. 
Wright, chairman of the session, predicted 
adoption of hot-pressed propeller blades within 
the next two years. Mr. McReynolds asked 
about forming magnesium sheet. Mr. Harvey 
replied that while it is dificult to form mag- 
nesium sheet or extrusions cold, magnesium 
forms better hot (at about 600 deg. fahr.) than 
aluminum does cold. He added that mag 
nesium sheet is extensively used in Europe. An- 
swering a question by Lieut. H. K. Perrill, 
the speaker stated that increasing corrosion re- 
sistance is “project No. 1 of the industry.” 
Throughout his paper and discussion Mr. Har- 
vey stressed the advantages of magnesium alloys 
and frankly set forth their limitations. 

Plastics are finding extensive use in airplanes, 


Candid Shots at the Aircraft Production Meeting 
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Four members of the Southern California Section: 
Melvin N. Lefler, left, secretary last year, sits with 
two Section past-chairmen, R. N. Reinhard, front, 
and L. J. Grunder, back, and Ellis W. Templin, past- 
chairman of the Philadelphia Section, who is now 
located in Los Angeles. 


Hugh W. Coburn, left, Western Air Express, repre- 
sented the Air Transport Association of America. 
With him are SAE President Harry T. Woolson and 
W. C. Clayton, engineering executive, Aeronautical 
Chamber of Commerce of America. 


Hall L. Hibbard, chairman of the Processes Session, 
Carleton Stryker, general chairman of the meeting, 


uw 


and Donald H. Wood, author of an opening session 
paper. 

Past-President William B. Stout and SAE General 
Manager John A. C. Warner chat for a moment before 
a session gets under way. 

W. B. Birren, Southern California Section chairman, 
extends the Section’s welcome at the banquet. 

I. L. Shogran, chairman of the Engine Operation and 
Maintenance Session, R. E. Johnson, speaker, and 
T. P. Wright, Materials Session chairman, face the 
camera. 

Dr. Oscar C. Bridgeman, National Bureau of Stand- 
ards, and Carl Abell, secretary of the Southern Calli- 
fornia Section, look over some meeting pictures. 
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and G. P. Young, Réhm & Hass Co. chemist, 
explained these applications in his paper pre- 
sented at the Friday evening session. He also 
described future possible applications. 

In the other Friday evening papers C. R. 
deLaubenfels, research engineer, Lockheed Air- 
craft Corp., spoke on “Drop-Hammer Applica- 
tions,” and M. J. Chapman, standards engineer, 
Douglas Aircraft Co., gave discussion on die 
castings. Hall L. Hibbard, vice-president and 
chief engineer, Lockheed Aircraft Corp., pre- 
sided. 

Mr. deLaubenfels expressed his belief that 
drop hammers would be more in use if de- 
signers knew more about them. Advantages of 
drop hammers, he stated, include: (1) fabrica- 
tion of uniform and interchangeable parts; (2) 
reduction of number of parts; (3) reduction of 
fabricating operations; (4) improved strength; 
(5) decreased weight, and (6) lower cost. 

Mr. Stryker, L. D. Bonham of Lockheed, 
Fred P. Laudan of Boeing and Edmund T. 
Price of Solar Aircraft, were among those con- 
tributing to the discussion which included sug- 
gestions to avoid deterioration of zinc reclaimed 
from dies by using steel instead of iron pots; 
also that the use of aluminum for female dies 
has the advantages of lasting longer and being 
easier to handle than zinc female dies. 

Aluminum alloy die castings have come so 
far to the front in the past year, declared Mr. 
Chapman, that it is now considered a standard 
method at the Douglas Co. The beauty of the 
process is that it permits production of small 
castings (from few ounces to several pounds) in 
large quantities at a low cost. Intricate shapes, 
he added, can be produced with commercial 
tolerances maintained on most dimensions with 
resultant saving on finish cost. 

The Army, the Navy and Pan-American Air- 
ways were represented by speakers introduced 
by Lieutenant Perrill who chairmanned the 
Saturday morning maintenance session. Maj. 
Joseph T. Morris, chief engineering officer, Rock- 
well Air Depot, gave a detailed analysis of the 
Air Corps system of depot maintenance. He 
emphasized the necessity of keeping airplanes 
as simple as possible from the angle of repair, 
overhaul and maintenance and making parts 
most often damaged interchangeable and easy 
to replace. He looks to designers to provide 
better cooling, particularly on the ground and 
expects the Air Corps to benefit from the in- 
dicated swing toward powerplant installations 
rather than engines and accessories. 

Maj. Grandison Gardner of March Field 
added to Major Morris’s comments by speaking 
particularly of maintenance in the field. One 
of the greatest problems in times of peace and 
prosperity, he declared, is to obtain and keep 
good men. “As soon as a man develops to the 
quality standard we need he is worth more to 
commercial activities than he can be paid in 
the Army, so leaves at his first opportunity,” 
he said. 

This is true only of operating units as the 
depots hire skilled workmen through Civil Ser- 
vice at rates of pay which compare favorably 
with those paid by commercial agencies, Major 


Gardner added. 


Corrosion Bugbear to Naval Aircraft 


The Navy picture was given by Fred G. 
Arnold, chief engineer, U. S. Naval Air Station, 
San Diego, who listed numerous examples to 
indicate that designers of Naval Aircraft do not 
think ahead of “immediate usefulness,” give 
little thought to future maintenance and less to 
overhaul. 

The primary bugbear to Naval aircraft is 
corrosion, Mr. Arnold declared, adding that 
thoughtfulness of the designer in eliminating 
corrosion hazards cannot be emphasized too 
strongly. He also stressed the importance of 
manufacturers furnishing accurate charts or dia- 
grams of fitting and member design loads as 
well as clear, complete and accurate drawings 
of the ship. 
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To this, John J. Hospers, Chance Vought Air- 
craft, made the further suggestion that the 
erection and maintenance manuals furnished 
to the base should be complete in every detail 
as they are often the only sources of informa- 
tion that the aircraft squadrons have to fall 
back on. 

Using many colored slides F. C. Leslie, Pan- 
American Airways, showed facilities for main- 
tenance of their transoceanic ships at Alameda, 
Calif. Due to delays in construction of munici- 
pal airports he said, his company has con- 
structed several temporary maintenance bases, 
one of which is the Alameda base. These 
temporary bases, he believes, should be partic- 
ularly interesting to the Navy from a defense 
angle. 

Comparison of American and European fac- 
tory equipment made the closing session, Satur- 
day afternoon, of particular interest to produc- 
tion men. E. J. Rivers of North American 
Aviation was in the chair. 

D. M. Carpenter, production manager of 
Consolidated Aircraft Corp., presented the open- 
ing paper, discussion of which was answered by 
J. W. Van Doren, of the same company. 

Stressing the comparatively small production 
lots in which airplanes are produced and the 
relatively small budgets for production equip- 
ment, Mr. Carpenter states that a factory execu- 
tive must be constantly on the alert not to let 
his knowledge of mass production run away 
with him. He pictures production as a three- 
ring circus with the customer in one ring, the 
engineer in the second and the shop in the 
third; each with conflicting ideas. Changes 
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predominate and production equipment must be 
flexible. Production of most aircraft parts, he 
declared, may be boiled down to cutting, form- 
ing, fastening and finishing. He particularly 
described tools, used by his company, for thes« 
applications. 

What Europe is doing in aircraft production 
was emphatically pictured by Henry A. Berliner, 
president, Engineering and_ Research 
Washington. 

First, he said, aircraft, particularly military 
aircraft, are being produced on a scale far 
beyond what has been attempted in this coun- 
try; second, that necessity of getting into pro- 
duction rapidly in some countries has brought 
aircraft manufacturers large direct and indirect 
subsidies; and third, that there is a lack of 
skilled workmen due to the economic demand 
for aircraft mechanics. 

In this country, Mr. Berliner believes, work- 
manship on aircraft is better than that of any 
other nation due to a higher proportion of 
skilled labor and better material. American 
design is better and assembly time is less, he 
declared, but, generally speaking, the more ad- 
vanced European countries are producing com- 
ponent parts of aircraft more rapidly than we 
do, because of better equipment. 

Mr. Berliner showed pictures and described 
several outstanding pieces of production equip- 
ment in use on the other side that have not been 
utilized to any extent in America. 

Discussion time was taken by representatives 
of the foremost American companies desiring 
more detailed information regarding this equip- 
ment. 


Corp., 


Tulsa F. & L. Mieeting 
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Diesel operation,” he concluded, “they must at 
the outset recognize along with its many advan- 
tages its limitations, and must learn to live with 
the Diesel engines the same as they learned to 
live with gasoline engines in the early days of 
their operation.” 

A. W. S. Herrington, Marmon-Herrington 
Co., talked from notes about the recent devel- 
opment of super-trucks for geophysical pur- 
poses in exploration over a wide range of topo- 
graphical conditions. 

In a paper which is scheduled for publication 
in an early issue of the SAE Journat, Floyd 
Patras, Southwestern Greyhound Lines, Inc., 
traced the growth of bus maintenance from its 
early stages of haphazard repairs down to mod- 
ern methods of cost keeping, predictions of 
service expectancy of various units, and _ sys- 
tematic maintenance. Referring to the methods 
used in his own organization, Mr. Patras said: 
“When a new bus is received from the manu- 
facturer, an identifying number is stamped on 
each unit and each major part. A card is made 
out for the files covering each numbered unit or 
part and notation made of the number, make 
and model, date of service, etc. When any unit 
is removed for any reason whatever, a notation 
is made on the card showing the date, garage, 
reason for removal, new parts used in overhaul- 
ing it, and service miles rendered. Complete 
performance information is now available con- 
cerning not only every unit assembly, but also 
nearly every part.” 

Young Talks on Engine Cooling 

For engine jacket water cooling, there have 
been developed many different types of compar- 
atively light-weight units even in the shell-and- 
bundle type heat exchangers, as well as convec- 
tion-type radiator coolers in various and sundry 
types, Fred M. Young, president, Young Radia- 
tor Co., pointed out in an interesting paper on 
“Engine Cooling Problems.” The conventional 
automotive type radiator becomes a convection 
unit, which transfers the heat by the wiping of 
the surface, he said. By means of slides, Mr. 


Young went on to classify and describe the wid« 
range of heat-transfer products involved in en 
gine jacket cooling, in cooling of the engine 
from the inside by forcing oil to various mov 
ing parts of the engine, and in the use of heat 
exchangers for cooling oil. He made consider- 
able effort to point out developments of the 
past ftw years and the relation of design fea 
tures and materials to operating results and 
production methods. 

Mr. Young noted the need for correct nomen- 
clature for this supplemental equipment and 
described and defined various types. He con- 
cluded by emphasizing that “the wide range of 
cooling products, while apparently unrelated 
from an appearance standpoint, actually mani- 
fests great similarity in research, design, and 
arrangements in a very interesting manner... . 
By more intensive work in the future, still 
greater improvements may be anticipated.” 

The paper entitled “Some Improvements Re 
lating to Seasonal Gasoline and Lubricating Oil” 
by R. C. Alden and D. G. Proudfoot, Phillips 
Petroleum Co., included a comprehensive sur 
vey of volatility characteristics of Midwest gaso- 
lines, previously reported for 1929-1934 in- 
clusive, but now extended up to and including 
the second quarter of 1937. 

The outstanding fact demonstrated by this 
survey, the authors contended, is the rapidly 
increasing use of wide seasonal variations at the 
midpoint of the distillation curve. Histories of 
three major house-brand gasolines were pre- 
sented to confirm this point. Seasonal control 
of front-end volatility has been practically un- 
changed for the duration of the survey, the 
authors pointed out, except for a continuing 
slow increase in vapor pressure and minor varia- 
tions in seasonal factors. There are growing 


evidences of some seasonal control at the go pe! 
cent distillation temperature. 

Climatic studies pertaining to mean minimum 
temperatures were presented to illustrate their 
application to putting seasonal oil changes on 
a calendar basis, thus removing considerable 
uncertainty as compared to previous practice. 
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Written discussion of this paper submitted 
by T. A. Boyd, General Motors Corp., referred 
to the following statement made by Henry M. 
Crane in the SAE JourNat in 1923: “The con 
clusion was that high volumetric efficiency is 
incompatible with the best use of heavy fuels; 
that better results are obtainable with lighte1 
than with heavier fuels in cars adapted to 
lighter fuels, but that in cars adapted to heavier 
fuels the use of lighter ones gives no advantage.” 
Subsequent events, Mr. Boyd pointed out, in 
which fuels have gradually become more vola- 
tile and in which cars have simultaneously been 
modified so as to reduce mixture heating and, 
at the same time, to improve volumetric ef 
ficiency and power per cubic inch, have abun- 
dantly demonstrated the soundness of this con- 
clusion drawn by Mr. Crane from early C.F.R. 
tests. 

H. C. Mougey in written discussion voiced 
the opinion that “the oil industry appears to 
be in a better position to handle the gasoline 
problem than the oil problem since, over a 
large part of the temperature range, the public 
have their choice of oils of two or more differ- 
ent viscosity classifications.” He lauded educa- 
tional work such as that done by the authors 
in this paper. 

Robert D. Best, Continental Oil Co., brought 
before Diesel operators the properties of fuels 
which are known to be significant in his paper 
“Essentials of Fuel Utilization in Diesel Engines 
of the Automotive Type.’ The relation of igni- 
tion quality to efficiency he showed to be slight 
and then discussed the need for a high mean 
effective pressure together with the means for 
its attainment. He explained, in conclusion, 
the dependence of various variables to one 
another. 

In the concluding paper of the technical ses- 
sions on Friday, preceding the debate which 
ended the meeting, Mac Short, AiRover Co., 
reviewed the improvements which have been 
made in private-owner airplanes during the last 
few years and described many new devices 
which help to make such planes better, more 
efficient, and safer. 





Chicago T. & M. 


B. E. Sibley 


Meeting 


(Continued from page 15) 


weight method as a basis for taxing. Mr. Schon 
pointed out, the majority still require a payload 
tonnage rating fer licensing purposes. 

“If we had uniformity in truck usage,”’ said 
Mr. Schon, “the problem would be quite simple, 
but the infinite variety of vocational applications 
and operating conditions cannot be covered with 
either a definitely fixed payload or a fixed gross 
vehicle weight rating. In meeting the opera 
tors’ demands for a multiplicity of different 
vehicles, the full-line manufacturer doing a 
world-wide business has problems to face vastly 
different from those confronting the operator 
who is only interested in his own transportation 
needs, quite often involving the delivery of 
only one particular kind of merchandise.” 

Preterence for ratings on a maximum gross- 
weight rating basis combined with a definite 
performance factor which could be agreed upon 
by the industry, was set forth by Thomas 
Carney, International Harvester Co., in a pre- 
pared discussion. “This combination of weight 
and performance has been favorably received 
by automotive and safety engineers,” he said. 
“This will, we believe, be at least an initial 
step toward providing the operator with data 
on which he can make a reasonable comparison 
between various makes of vehicles. Further- 
more, it will give the designer a little more 
definite target at which to aim than he has had 
in the past.” 

Other discussers of Mr. Faulkner’s paper 
included: A. J. Scaife, Autocar Co.; Robert 
Cass, White Co.; and C. W. Kynoch, Dodge 
Division of Chrysler Corp. 

At the dinner session, Wednesday evening, 
C. A. Crowley, director of research, Technical 
Service Bureau, presented a paper illustrated 
by slides on “Evaluation of Extreme-Pressure 
Lubricants” prepared jointly by himself and 
F. A. Faville, president Faville-LeVally Corp. 
The authors, in a carefully prepared study of 


machine testing procedure, set forth how E-P 
lubricants may eventually be machine-tested and 
the resultant laboratory findings correlated with 
results compiled from service data. Machine 
testing of lubricants, the authors stated, offers 
a method of evaluating anti-scufiing or anti- 
weld values and the wear value of the lubricant 
as well. Load carrying capacity of lubricants, 
it was explained, may be raised to the point 
where they will withstand scuffing, but as this 
may be accompanied by prohibitive wear, it is 
important in evaluating anti-weld characteristics 
to give this factor proper consideration. 

Laboratory testing which evaluates through a 
reproducible method both wear value and anti- 
scufiing value is hence most desirable, they said. 
Final seizures, it was demonstrated by the au- 
thors, definitely indicate no rational relation to 
either of the aforementioned values or to ser- 
vice performance. Machine testing, they added, 
is therefore important as a means of establishing 
control standards that approximate in close 
degree the findings from actual service. Cor- 
relation of test machine findings with service 
data in the field will provide standards of mea- 
surement by which to eliminate inferior lubri- 
cants, the authors declared. 

An example of need for such correlation is 
cited in the fleet operation field on the question 
of whether or not lead soap sulphur lubricant 
contributes to abnormal wear, they stated, not- 
ing that one operator of a large fleet utilizing 
the back-lash method of measuring wear de- 
clares the method is unreliable. He contends, the 
authors point out, that laboratory findings are 
essential to satisfactory solution of the problem. 

Discussion of several points in the Crowley- 
Faville paper were presented by E. R. Barnard, 
Standard Oil Co. of Ind., and prepared discus- 
sions were offered by: T. B. Rendel, Shell 
Petroleum Corp., whose paper was read by H. 
R. Kemmerer and J. A. Moller, Pure Oil Co., 





28 


whose discussion was presented by H. L. Moir. 
Comments by C. W. Georgi, Enterprise Oil Co., 
Inc.; F. L. Miller, Standard Oil Development 
Co.; H. C. Mougey, General Motors Corp. and 
Geo. G. Hanson, The Murray Corp., were read 
by Chairman Faulkner. Further discussion 
from the floor followed, with E. A. Harper, 
Texas Co., and H. L. Debbink, Milwaukee 
Electric Railway & Light Co., being among 
the principal commentators. 

That air conditioning of automobiles is very 
definitely on the way was indicated by a highly 
interesting paper, “Automotive Air Condition- 
ing,” presented by R. F. Norris, C. F. Burgess 
Laboratories, Inc., Thursday morning. Review- 
ing the progress made by railroads in air 
conditioning, Mr. Norris, who was introduced 
by Harry O. Mathews, chairman, pointed out 
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that this subject, while just beginning to get 
attention, is in a fair way of being solved for 
automobiles despite space limitations and _ in- 
stallation difficulties. 

Minimum fresh air requirements of 25 cu. 
ft. per min. per passenger, or 125 cu. ft. per 
min. for a 5-passenger car, must be provided, 
Mr. Norris declared, adding that for comfort 
twice this amount is advisable. To distribute 
this air without draft requires a special fan 
system, and for summer the air must be cooled, 
he said. Filtering of air by means of air filters 
of the oil filament type and a forced draft 
system are also required the author declared. 
Sealing of car windows, as in air-conditioned 
railroad cars and airplanes, is another eventual 
requirement for the properly air-conditioned 
car, Mr. Norris stated. Power for operating 


Between Sessions at Chicago 
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this force system must come from the battery, 
he added. 

An experimental air-conditioned motor car 
has been built which incorporates the above 
requirements, Mr. Norris said. Distribution ot 
air, filtered and cooled, is effected through a 
special ceiling grille; velocity of air is 12.5 ft. 
per min., constituting no perceptible draft; and 
each seat location is provided with a vent so 
passengers may adjust individual ventilation as 
desired, he said. The unit has been designed 
and built into the cowl space of the car and 
is entirely concealed behind the instrument 
board. 


Retreading Growing Business 


Retreading of tires is a growing business, 
declared Philip H. Smith, technical investigator, 
in a scheduled paper at the Thursday afternoon 
sesssion. Glenn W. Johnson was in the chair. 
Over 4,000,000 tires were retreaded during 
1936, the speaker pointed out. Retreading and 
recapping as methods for increasing mileage 
on worn tires, are being practiced widely on 
the Pacific Coast and increasingly on the Atlan 
tic seaboard and the central states, he stated. 

Retreading, Mr. Smith declared, differs from 
recapping in that in the case of the former the 
old tread surface is buffed down to the fabric, 
the old cushion and break strips being removed; 
in recapping the rubber is not buffed down all 
the way to the fabric, nor are the shoulders 
removed. After outlining claims made for the 
two types of tire operations, Mr. Smith cited 
instances of savings effected by various fleet 
owners in the retreading of tires. Retreading, 
he stressed, is a specialized business requiring 
skill and proper equipment. 

In a_ prepared discussion following Mr. 
Smith’s paper, Howard L. Willett, Jr., and 
Carl H. Van Sinden, both of the Willett Co., 
reported experience of their firm in retreading 
as not convincing as to savings per mile. Further 
experience would be necessary in their opinion 
before a definite trend could be shown in favor 
of retreading. Marshall I. Lewis, Boston Store, 
Chicago, on the other hand, commented very 
favorably on his company’s experience in the 
retreading of worn tires, enumerating instances 
where tires had been retreaded several times 
with good results. 

At the Friday morning session, Stephen John 
son, Jr., who presided, introduced two speakers, 
H. O. Mathews, automotive engineer, Public 
Utilities Engineering & Service Corp., and J. A. 
Harvey, Pittsburgh Motor Coach Co. Mr. 
Mathews analyzing six types of 21-25 passenger 
buses now available for city operation, listed 
the following fundamentals as necessary to 
keep in mind when evaluating specific buses of 
this type: (1) passenger appeal; (2) riding 
comfort; (3) ease of ingress and egress; (4) 
probable life in miles; (5) changes in design 
during this life; (6) cost of chassis and bod, 
maintenance; (7) gasoline mileage; (8) tire 
costs per bus mile; (9) speed required to main- 
tain schedule. 

Life expectancy was reflected in depreciation 
rates varying from 1.68 to 1.865 cents per mil 
on an annual basis of 60,000 miles, or a varia- 
tion of $108 per bus yearly. Because of prob- 
able changes in design, it seems inadvisable, 
said Mr. Mathews, to purchase a bus which 
must be maintained in service too long to 
amortize the original cost. Comparison of 
maintenance costs showed a range of from 1.2 
cents per mile to 1.5 cents per mile. Similar 
differences were given for gasoline mileage and 
tire costs. 

A proposed ideal bus was outlined by Mr. 
Mathews, one calculated to give the lowest 
operating cost per mile. Its major specifications 
were given as follows: weight, 8,000 lb., in- 
cluding tires and accessories; price, $4,000 at 
factory, less tires; engine size, 240 cu. in., 
approximately; brakes, air not over 40 lb. gross 
load per sq. in. area; tires, 7.50 x 18; first 
step, height 12 in., second g in.; location of 
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Seated at the speakers’ table, from left: Len Gilbert, general chairman of the meeting; Stephen Johnson, Jr., SAE 
vice-president representing the Truck, Bus and Railear Activity; R. S. Burnett, manager, SAE Standards Department; 
John M. Orr, SAE vice-president representing the Transportation and Maintenance Activity; Harry Bryan, chairman, 
Chicago Section; Fred L. Faulkner, dinner chairman; C. A. Crowley and F. A. Faville, co-authors of paper presented 


at the after-dinner session. 


motor, rear or under floor; wheelbase, 169 in. 
to 165 in.; turning radius 25 ft.; body width 
g6 in.; clutch 12 in.; load distribution 60 pe: 
cent rear, 40 per cent front with seats occupied: 
transverse seating arrangement; aisle width ol 
22 in. 

Discussing improvements made in buses since 
1930, Mr. Harvey declared that seven years ago 
the company’s 30-passenger buses weighed 20, 
700 lb. each, while 1937 buses of same capacity 
weigh but 14,100 lb. or a saving in weight of 
32 per cent. The gas consumption of the 1930 
bus was 2.7 miles per gal. while the 1937 bus 
averages about 4.3 miles per gal., or a saving of 
38 per cent. 


Bus Maintenance Costs Cut 

Maintenance costs have likewise been re- 
duced through bus improvements, stated Mr. 
Harvey. Whereas in 1928 buses were greased 
and inspected every 1000 miles, today greasing 
and inspection are combined at 2500-mile in- 
tervals. Body and chassis are inspected rigidly 
at 5000 miles instead of every 2000 miles as in 
1930. Reliability of service shows an equal 
improvement, he pointed out, revealing that 
buses were removed from service from all 
causes at the rate of 13.08 per 10,000 miles in 
1928, while in 1936 this figure was reduced to 
4.23 per 10,000 miles. 

Depreciation rate has steadily been lowered, 
he said, stating that today the depreciation for 
a 30-passenger bus is 3 cents per mile instead 
of 7 cents per mile as in 1928. For the same 
type bus life-expectancy is eight years, or 300,- 
000 miles today instead of only four years and 
140,000 miles as in 1928, he added. Similarly 
for a 40-passenger bus, depreciation rate is now 
34% cents per mile instead of 10 cents, and 
xpected life has been increased from four 
years or 120,000 miles in 1928 to eight years or 
300,000 miles today, Mr. Harvey reported. 

The speaker declared that with the greatly 
improved bus lighting systems, reflections are 
now a problem for the driver. Likewise con 
tinued improvement is desirable in reducing 
steering effort, especially on large urban models 
where driver fatigue is a problem, he concluded. 

Mr. Mathews and Mr. Harvey’s papers were 
discussed jointly from the floor, discussion being 
led by Mr. Scaife and Mr. Debbink. 

Inspection trips through the plants of the 
Electro-Motive Corp., La Grange, Ill., and Uni- 
versal Oil Products Co., Riverside, Ill., were a 
feature of the Friday afternoon program, the 
trips being under the general supervision of Mr. 
Willett, chairman on arrangements. 
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automotive and petroleum industries have 
included membership on many of the 
Society’s fuels and lubricants committees. 


@ Sidney Oldberg has concentrated his 
efforts on the solution of automotive prob- 
lems by electrical methods. His research 
work has led to the practical application 
of electronics and the development of vi- 
bration pickups which have revealed and 
evaluated forces heretofore immeasurable. 
He also has been responsible for the 
creation of various apparatus which have 
resulted in the increased accuracy and 
simplification of engine tests. He received 
his M.E. degree from Cornell University. 


@ Frederic A. Seljé turned from archi- 
tectural to custom automobile-body design, 
eighteen years ago, and became active in 
both passenger and commercial car fields. 
He recognized the necessity for lighter 
commercial vehicles, and being familiar 
with the weight saving and structural ad- 
vantages of duralumin, pioneered its use 
in the construction of buses, vans, tank 
trucks, dump trucks and armored cars. In 
1926 his work attracted the attention of 
Walter P. Chrysler, and Mr. Seljé joined 
his company. After a period of production 
and custom body design and engineering, 
he developed the Chrysler line of Fargo 
Buses; the first 30-passenger buses to weigh 
less than 15,000 Ib. Mr. Seljé helped de- 
sign the Chrysler Exhibit at the Chicago 
Century of Progress Exposition in 1933. 
In July, 1935, he was appointed director of 
interior art and body design for Chryslei® 


@ Charles Fayette Taylor was in 
charge of U. S. Navy aeronautical engine 
laboratory during the war. In 1919 he re- 
signed from active service with the rank 
of lieutenant in the Naval Reserve Force, 
and was appointed engineer .in charge of 
power-plant laboratory, engineering divi- 
sion, U.S. Air Service at McCook Field. 
From 1923 to 1926 he was with the Wright 
Aeronautical Corp. in charge of engine de- 
sign and development. In the latter year 
he joined the faculty of the Massachusetts 
Institute of Technology. 


@ E. S. Taylor received the Reed 
Award in 1937 for the invention of the 
dynamic damper which solved the prob- 
lem of torsional vibration in radial air- 
craft engines. Many of his papers on 
different phases of the internal-combus- 
tion engine have been published in the 
SAE Journal. In addition to his duties 
as associate professor of aeronautics, in 
charge of the Sloan Automotive Engine 
Laboratory, at Massachusetts Institute of 
Technology, Professor Taylor is retained 
as a consultant by the Wright Aeronautical 
Corp. 


@ Gilbert Way has been a member of 
the Chrysler Engineering Staff for the past 
ll years, having received his training at 
the University of Michigan. His work has 
been directed toward the utilization of 
fuels in motor cars and its attendant prob- 
lems. In this connection he was active at 
the Cooperative Fuel Research Committee 
road tests made at Uniontown, Pa., in 1932 
and 1934, and has since served on C.F.R. 
Road-Test Procedure Committees. 


@ W. A. Witham has had considerable 
experience in the specialized field of his 
paper. At present he is gear development 
engineer for the Gleason Works, engaged 
primarily in the development of hypoid 
gears for automotive rear-axle drives. He 
formerly was associated with the Stude- 
baker Corp. in its research laboratories 
and, as a research engineer, with the 
Bound Brook Bearing Co. Mr. Witham 
received his engineering degree from 
Massachusetts Institute of Technology. 


® Austin M. Wolf, in addition to carry- 
ing on a general consulting practice, is the 
man upon whom New York State relies 
as automotive consultant and director of 
standards. His yearly review of passenger 
car design trends in the SAE Journal has 
become one of the important technical 
events to which the industry looks forward. 
He has written extensively on automotive 
subjects for various publications. 
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The Titeflex Metal Hose Co., as the largest manufacturer of pressure 


nique Aéronautique, 2nd quarter, 1937, p. 100. 
[ A-1]} 

In this study the author, director of the Saint- 
Cyr Aeronautic Institute, presents the develop- 
ments contributed by him to the method of cal- 
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culating optimum propellers, since the session 
on this subject at the International Technical 
Mecting for Aeronautics, Nov. 23-27, 1936. 
These developments relate to the calculation of 
efficiency curves and of coefficients of traction 
and of circulation for “optimum” and “opti 
morum” families of propellers. A brief review 
of the fundamentals of the method is presented 
and then an example of its application, includ- 
ing the improvements made. 


Untersuchungen iiber Einstufige 
Axialgeblase 

By P. Ruden. Published in Luftfahrt-For- 
schung, July 20, 1937, p. 325. [ A-1]} 

A report is made of the blower investigation 
carried out by the author at the Aerodynamic 
Research Institute at Gottingen in the course of 
the preliminary research in the development of 
the new Gottingen wind tunnel. 

A blower rotor wheel was designed which 
has very high efficiency at its designed operating 
point, which is at moderate throttle, and which 
also permits of extreme throttling. To deter- 
mine suitable operating factors, the author car- 
ried out an extensive theoretical investigation. 
In this, it was necessary to deviate from the 
usual assumption of vanishing radial speed. 
Through the introduction of diagrams, the cal- 
culations were considerably facilitated. The the- 
oretical investigation is reported in the present 
article; the tests carried out at Gottingen are to 
be covered in a second part to be published 
later. 


Application de la Balance Aérodynamique 
de Chalais-Meudon a I’Etude d’une Aile en 
Attaque Oblique 

By M. P. Rebuffet. Published in La Tech- 
nique Aéronautique, 2nd quarter, 1937, p. 118. 

| A-1] 

A report is made of the study of a wing, 
under varied conditions of oblique angle of at- 
tack, made by means of the six-component aero- 
dynamic balance in the Chalais-Meudon wind 
tunnel. A special mounting here described was 
provided to maintain the wing at the various 
angles of attack. 

The conclusion drawn is that the aerodynami 
balance is well adapted to the tests at oblique 
attack. The use of a rigid frame possessing 
certain degrees of liberty permitted the param- 
eters to be easily varied. Furthermore the fact 
that lift, drag and drift could be simultaneously 
and automatically measured shortened consider- 
ably the time required for the investigation. 


The Hague Show 
Published in Flight, August 5, 1937, p. 139. 
| A-3] 
Holland’s own products formed the backbone 
of the Air Show staged this summer in the new 
*‘Houtrust” exhibition hall at The Hague. Great 
Britain made comparatively few offerings - 
though all were prominent in their peculiar 
fields - Germany has weighed in with her usual 
collective contribution, but France, Italy, and the 
rest were quite out of the picture. 
The chief interest of the show was said to bx 
the opportunity for ascertaining the state of the 
Dutch aircraft industry and of studying some of 
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the many ingenious instruments and accessories 
lately evolved on the Continent. These are 


briefly described. 


Zur Theoretischen Behandlung des Gegen- 
seitigen Einflusses von Tragfliigel und 
Rumpf 


By F. Vandrey. Published in Luftfahrt-For- 
schung, July 20, 1937, P- 347: [A-4] 

Two methods are available for the theoretical 
treatment of the opposing effects of fuselage 
and wings. The first is to consider the entire 
group as a wing system, a method which does 
not give completely accurate results if the fuse- 
lage length is relatively great as compared with 
wing chord. A second method is to calculate 
the potential flow about the fuselage in the field 
of a parallel flow and an eddy. Lennertz, who 
used this method, confined himself to the ideal 
case of a fuselage in the shape of a sphere or an 
infinitely long cylinder. 

The object of the present work is to extend 
the results obtained by Lennertz to general fuse- 
lage forms, and to assume also the case of a 
fuselage whose axis is inclined to the airflow. 
The calculations carried through refer to a semi- 
high wing monoplane. The fuselage is assumed 
to be a rotating body, symmetrical about its 
axis of rotation, with wings of infinite width 
and constant circulation traversing it at its 
thickest section. The lift distribution along the 
fuselage at axial and inclined airflow and the 
effect of the fuselage on the downwash on the 
controls are calculated. For the case of a spheri- 
cal fuselage, the lift distribution along the wings 
is also calculated. The loss in lift with a def- 
inite span is estimated. 

For a spherical fuselage, with infinitely wide 
wings, an increase in wing lift, offset by an 
equal decrease in fuselage lift is found. In the 
case of a long fuselage, the downwash on the 
controls is very small. A change in the effective 
angle of attack of the wings because of the 
fuselage does not take place in longitudinal air- 
flow, if the lifting current lies in a_ vertical 
symmetry plane of the fuselage. For definite 
wing span, a loss in total lift results as com- 
pared with a wing of similar span without 
fuselage. 


Die Relative Sicherheit des Mehrmotorigen 
Flugzeugs 


By J. Stiiper. Published in Luaftfahrt-For 
schung, July 20, 1937, p. 363. [ A-4] 

An analysis is made of the relative security of 
multi-engine as compared with single-engine 
airplanes. The decrease in the probability of 
forced landings through the division of power 
among a number of engines is investigated. The 
gain in safety of a multi-engine airplane be- 
cause of the possibility of flying after an engine 
failure is evaluated. The effect of the higher 
loading on the engines remaining in operation 
is considered. 

The twin-engine airplane is said to be from 
two to three times as safe as the three-engine 
airplane, according to the loading and the type 
of engine. The prediction is made that in the 
near future many airplane types using single 
engines will be converted to twin-engine craft. 
For the larger aircraft, four engines are thought 
to be the solution to be adopted. 


CHASSIS PARTS 


Frame Design 


3y D. Williams. Published in The Automo- 
bile Engineer, August, 1937, p. 295. [C-r] 

In view of the popularity of the cruciform 
type of frame bracing and the box type of cross- 
section, the author has undertaken to analyze 
the relative advantages of these forms of con- 
struction as compared with the older type of 
frame consisting of parallel channel-section side- 
members “‘braced”” by a few cross-members of 
similar section. A further analysis of the newer 
form of structure, designed to show the relative 
merits of the cruciform bracing and the box- 
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section as contributors toward that stiffness 
which enables a frame to resist distortion out of 
its own plane, is included. 


Der Kraftschluss zwischen Rad und 
Fahrbahn 


By P. Koessler and H. Klaue. Published in 
Automobiltechnische Zeitschrift, May 10, 1937, 
p. 224. [C-1] 

A review and interpretation of previous pub- 
lications dealing with the inter-action of forces 
between the wheel and the road is here given. 
The objective is the development of more effec- 
tive and reliable braking commensurate with 
the higher speeds predicted for the German 
automobile express highways. 

The term “coefficient of friction’ is rejected 
by the author, as he demonstrates that the 
actual force between the wheel and road in 
current racing cars is greater than any frictional 
value so far measured. He concludes that some 
other factor besides friction enters in the pro- 
pulsive and braking effort, and so uses the ex- 
pression, inter-action of forces. 

A summary is given of the results attained by 
various experimenters measuring the forces be- 
tween wheel and road by any one of four 
methods, braking, towing, direct determination 
and deceleration. The difference in the results 
attained indicates that certain influences are at 
work which have not been taken into considera- 
tion. Of these contributing factors, the street, 
the tires, wheel loading, vehicle speed, tire vi- 
bration and slip, the last named has been least 
investigated. Slip is defined as the difference 
between the peripheral speed of the wheel and 
the forward speed of the vehicle, and two types 
of slip are distinguished, that due to the defor- 
mation of the tire, and actual sliding of the tire 
relative to the road. In braking the tire defor- 
mation takes the form of stretching, and in 
forward propulsion, contraction. The _ inter- 
action of force between wheel and road is said 
to be directly dependent on the type and extent 
of slip, so that previous measurements neglect- 
ing this factor are unreliable. Investigations 
should be made to arrive at significant values 
for these forces, as related to friction, slip and 
vehicle speed. Only when the conditions are 
known under which the most favorable reaction 
of forces takes place, can the most effective 
brakes be designed. How tire design and mate- 
rial affect tire deformation is also discussed. 


ENGINES 


Some Experiments on Combustion in Oil 
Engines 

By E. Glaister. Published in Engineering, 
Aug. 6, 1937, p. 139, and Aug. 20, 1937, 
p. 195. [E-r] 

Mr. Glaister points out that the fuel require- 
ments of the compression-ignition engine and 
the gasoline engine appear to be almost exactly 
opposed in regard to the ease with which the 
fuel can be ignited, and its subsequent rate of 
burning. The compression-ignition engine re- 
quires a fuel which, as a result of its readiness 
to ignite, reduces the delay period, and there- 
fore the resulting knock, to a minimum. Such 
a fuel, in consequence of its tendency to deto- 
nate, will be almost useless in a gasoline engine. 
A general correlation between delay angle and 
H.U.C.R. might therefore be expected and has 
in fact been demonstrated. Boerlage, expressing 
the delay angle as the corresponding cetene 
number, has shown that fair correlation exists 
between this and the octane number over a 
wide range. 

The question, therefore, is whether the corre- 
lation of delay angle and H.U.C.R. is indepen- 
dent of the nature of the fuel, so that any two 
fuels which give identical delay angles in the 
same compression-ignition engine must neces- 
sarily give the same H.U.C.R. in a gasoline 
engine. To explore the possible correlation over 
as wide a range as possible fuel mixtures were 
prepared which would exploit the full range of 
H.U.C.R. measurement available on the Ricardo 
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engine. The results are shown in families of 
curves. The author concludes that within the 
small limit of experimental error involved, and 
for the fuels tested, the H.U.C.R. and the delay 
angle are equally affected by variations in igni- 
tion quality. 

Additional tests were made to determine the 
effects of jacket temperature, and the effects of 
ignition quality. 

The following conclusions were reached: 

(a) When the ignition quality of the same 
fuel is varied by naphthenic and aromatic addi- 
tions, respectively, good correlation is found to 
exist between the delay period and the H.U.C.R., 
and this correlation is the same for both groups 
of mixtures. 

(b) The effect of variation in jacket temper- 
ature on the delay period and the uncontrolled 
pressure rise is appreciable, indicating the neces- 
sity for constant temperature conditions when 


Ideas in Zinc 


| Judging by the previews of the °38 cars, 
radiator grilles are still a tremendously 
important appearance feature. It is of 


| 


more than passing interest to note that 


die cast grilles not only have held their 
own, but have added several important 


users from the roster of the big names in 


the industry. 

One of the chief reasons for the in- 
creased use of this type of grille on next 
year’s models has been dealer demand. 
The radiator grille, by creating the great- 
est single note of distinction on the car, 
naturally means much to the dealer in 
his sales talks to the prospect. With the 
new grilles, die cast in zinc alloy, the 
dealer can point out their sturdy, solid 
construction as being typical of the con- 
struction to be found throughout the 
entire car. This factor gives him an 
important edge for competitive selling 
against those cars still equipped with the 
previously favored type of grille. 

The design engineers in the industry 
are to be applauded for the fine job they 
have done with these grilles. They have 
pointed the way to even greater possibil 
ities for the use of the high strength, 
stable Zamak Alloys based on Horse 
Head Special Zinc of g99.99-+- per cent 
purity. The New Jersey Zinc Company, 
160 Front Street, New York City. 
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comparing the delay periods of different fuels, 
and the beneficial effects of a high jacket tem- 
perature on the smoothness of running. 

(c) The effect of igmition quality on the 
delay and uncontrolled pressure rise was exam- 
ined by adding amyl nitrite as an accelerator. 
It was found that when the slope and magni- 
tude of the pressure rise are plotted against the 
delay, the same correlation holds whether the 
delay is varied by the ignition quality or jacket 
temperature, showing the delay and _ uncon- 
trolled combustion to be equally affected by any 
factor which accelerates combustion, and sup- 
porting the adoption of the delay period as a 
criterion of fuel quality. 

(d) The influence of ignition quality on the 
uncontrolled pressure rise is analyzed and shown 
to be normally obscured by the simultaneous 
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variation in the delay. By eliminating delay 
variation the true effect of ignition quality alone 
is isolated, and shown to be exactly the reverse 
of its apparent effect when delay variation oc- 
curs simultaneously. It is shown that in the 
former case the slope and magnitude of the 
uncontrolled pressure rise are very nearly pro- 
portional over a wide range of ignition quality. 


Der Einfluss des Schubstangenverhaltnisses 


auf die Bewegungsvorgange beim Kurbel- 
trieb 


By Werner Vogel. Published in Automodbil- 
technische Zeitschrift, July 10, 1937, p. 336. 
[E-1] 

Recent automotive and aircraft engine devel- 
opments has been characterized by a decrease 


FAMED JEWELED CROWN OF OUR LADY OF THE ANDES—Fashioned as 
a thanks offering to the Virgin Mary by the grateful inhabitants of Popayan when that city 


escaped a dreadful plague in the early 16th Century. Made of pure gold, set with 4535 emeralds, 
the largest of which weighs 45 carats, the crown is valued at $4,500,000 and is considered one 
of the finest creations of the hand of man through the ages. 
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in connecting rod length in relation to crank 
radius, resulting in an increase in crank radius 
to rod length ratio of from 0.222 to 0.232 for 
motor-truck engines, 0.238 to 0.278 for pas- 
senger-car engines and 0.278 to 0.313 for air- 
craft engines, as compared with about 0.2 for 
steam engines and pumps. 

To investigate the effect of this change in 
ratio on the movements of the connecting rod 
and the methods commonly used for calculating 
them is the object of this treatise. This 1s 
thought to be especially necessary in the case of 
acceleration, since the acceleration parabola as 
used in steam engine calculations is only an 
approximation, in which errors for a low crank 
radius to rod length ratio are negligible, but, 
for a high ratio, considerable. A systematic 
analysis is made to determine the influence of 
the ration on connecting rod movement and on 
the errors involved in the approximations, espc 
cially the actual behavior at peak speed and 
acceleration. Graphs incorporating the findings 
of the analysis offer a simpler substitute for the 
more involved formulas developed and show 
the extent of errors resulting from use of the 
approximations. 


Berechnung und Entwurf von Schrauben- 
luftern fiir Kraftfahrzeuge 


By Ernst M. Drucker. Published in Automo- 
hiltechnische Zeitschrift, July 25, 1937, p. 358. 
[E-1] 
In this second report on the automotive cool- 
ing fan investigation being carried out at the 
machine laboratory of the engineering college 
at Vienna, calculations are made of fan strength, 
the relation between radiator and fan, the choice 
of radiator and fan dimensions, and of fan 
speed. The investigation is still in progress, and 
further reports will be made. 


A Survey of the Development of the 
Automobile Radiator 


By John Coltman. Printed by Whitehead 
Brothers, Ltd., Wolverhampton, England. 75 
pp., illustrated. [E-3] 

This survey of the development of the auto- 
mobile radiator and its application to aircraft, 
rail motors, industrial uses, air heaters, oil 
coolers, etc., was presented as a paper before the 
Midland Branch of the Institution of Mechanical 
Engineers on November 19th, 1936, and has 
now been put into book form. 

The author points out that he has compiled 
the paper with two objects in view: (a) to 
make available for those interested a clear ac- 
count of the various species of the light high- 
efficiency liquid to air heat-interchanger, and to 
show the modifications introduced to suit the 
varying conditions of services; and (b) to out- 
line simply the actual conditions of operation 
and to show their effect on performance. 

A short bibliography is included. 


Behandlung, Pflege, Prifung und Einstell- 
ung von Kraftstoffeinspritzpumpen und 
Kraftstoffeinspritzventilen fiir Fahrzeug- 
dieselmotoren in Praktischer Beleuchtung 


By Heinz Fiebelkorn. Published in Automo- 
hiltechnische Zeitschrift, Jane 10, 1937, p. 276. 
[E-4] 
In this practical treatise on the operation, 
maintenance, testing and adjustment of fuel 
injection pumps and valves for automotive 
Diesel engines, general design principles and 
operating difficulties are first discussed, and then 
the Bosch, Deutz and Deckel systems described 
in detail. 


MATERIAL 
Piston Rings and Cylinder Liners 
By G. Williams. Published in The Automo- 
bile Engineer, August, 1937, p. 299. [G-1] 
The author contends that although piston 


rings and cylinder liners are now made of alloys 
that did not exist commercially fifteen years ago, 
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the methods used for testing these materials 
have remained unchanged. Old methods are 
reviewed and new ones suggested under the 
headings: tensile testing, elasticity, permanent 
set, toughness, piston ring proportions, distor- 
tion of rings, and balanced physical properties. 
The article will be continued. 


The Effect of Discontinuities and Surface 
Conditions on Failure Under Repeated 
Stress 


By F. C. Lea. Published in Engineering, July 
23, 1937, p. 87; Aug. 6, 1937, p. 140. [G-1r] 

The recent literature on this 
subject and describes his arrangement for carry- 
ing out fatigue tests under corrosion conditions. 
Preliminary tests were carried out on four steels, 
the compositions of which are given, together 
with a table showing the heat treatment and 
physical properties under ordinary laboratory 
conditions. 

Other tests included a manganese steel tested 
in the Wohler machine, in air, and wetted with 
distilled water and synthetic sea water; a test 
of 0.84 per cent carbon steel with collars 
clamped on and turned on in air and distilled 
water and high carbon steels. Studies of the 
effect of case-hardening the surface and vee- 
grooves and nickel-plating on the range of repe- 
tition stress were made. 


author reviews 


The Constitution of Tin-Rich Antimony- 
Cadmium-Tin Alloys 


By D. Hanson and W. T [G-1] 


A Study of the Deformation of the 
Macrostructure of Some Two-Phase Alloys 


by Cold-Rolling 


By Hermann Unckel 


The Methods of Testing Zinc Coatings 
By L 


*, Pell-Walpole. 


Kenworthy. 


The Mechanical Properties of Some Metals 
and Alloys Broken at Ultra High Speeds 
By D. W. 


Ginns. 


New Intermediate Phase in the Alum- 
inum-Copper System 
By A. 


G. Dowson. 


The Constitution of the Alloys of Silver, 
Tin and Mercury 


By Marie L. V 


Gavler 


These papers have appeared in preprint form 
and will be published in permanent form in the 
Journal of the Institute of Metals, Vol. LXI, 
1937, with the exception of the last on the list. 
which will appear in Vol. LX 


Einiges von der Entwicklung, der Konstruk- 
tion und‘den Betrieb von Leichtmetallagern 

By H. Wiechell. Published in Automobiltech- 
nische Zeitschrift, May 10, 1937, p. 235. [G-1] 

In seeking a bearing metal more durable than 
babbitt for the high loads and temperature of 
aircraft-engine service, lead-bronze and cad- 
mium were tried and rejected. Aluminum, be- 
cause of its high melting point, bearing quali- 
ties, and low weight was next favorably 
considered. Two types of aluminum alloy that 
had previously given good service in other en- 
gine parts were investigated, copper and silicon 
alloys. Both alloys had the structure requisite 
for bearing metals, hard bearing crystals in a 
softer mass, but this structure was apparently 
destroyed by the machining with the lathe or 
scraper, and the alloys did not give favorable 
results as bearing metal. Various alloys and 
methods of working were then tried until a 
metal structure with acceptable machining and 
bearing qualities was developed. 

The new alloy so developed was then sub- 
jected to laboratory tests by the Junkers com- 
pany. Its smoothness, hardness, strength and 
wear resistance were determined, the last named 
by an apparatus designed by the company. The 
Junkers machine for testing bearings, here de- 
scribed, was also used in investigating the new 
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alloy, and the results obtained given. The prac- 
tical significance of the various tests is discussed. 

In actual engine use bearings of the new alloy 
showed a tendency to seize, often after 50 or 
more hours of satisfactory service. Investigation 
revealed that this seizing was due to deforma- 
tion attributable to the expansion of the metal 
at high temperature and to crankcase deforma- 
tion. Various expedients were then tried in the 
construction of the bearing shell, in the effort 
to hinder the deformation of the bearing 
through temperature effects. Through these 
means the bearing was made sufficiently re- 
sistant to deformation for light but not for 
heavy duty. Other means for minimizing seiz- 
ing were to increase clearance and perfect lubri 
cation. With these precautions, the bearings 
are being used where given limitations of tem- 
perature and load are not exceeded. Two types 
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are under laboratory control. 
to finished product. That's why they are > alw 
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of alloy, a hard and a soft, have been developed 
Wider utilization of aluminum bearings will 
probably necessitate the provision of a bronz« 
or steel supporting shell. The field for lead 
bronze and magnesium bearings is also indi- 
cated, the advice given that various types of 
metal must be used to fill differing service re 
quirements, and that where aluminum is used 
the adaptability of the operating conditions to 
its limitations must be carefully investigated. 


Die Nickelfreien Legierten Baustahle fiir 
den Kraftfahrbau 


By E. Hain. Published in Automobiltech 
nische Zeitschrift, June 25, 1937, p. 299. [G-1] 
Although economic conditions forced the sub- 
stitution of nickel-free for nickel-alloy 
the nickel-free steels are said to 
their usage on the 


steels, 


have justified 
grounds of freedom from 
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impurities, evenness of structure and strength. 
Lists are given of 9 standardized chrome and 
chrome molybdenum steels and the nickel steels 
they replace; the commercial designations for 
these substitute steels of 11 firms producing 
them; 20 non-standardized nickel-free case 
hardening, 55 tempered, and 27 special oil- 
hardened, nitrided or rust proof steels together 
with their physical characteristics and heat treat- 
ment, and about 60 automotive parts and the 
nickel-free steels suitable for their construction. 


MOTOR-TRUCK 


Fortschritte im Anhangerbau 


By Fritz Wittekind. Published in Automodbil- 
technische Zeitschrift, May 25, 1937, p. 245. 


That trailers for goods carrying are assuming 
an increasing importance in Germany is indi- 





Ideas in Zinc 


Automotive engineers are proverbially the 
first to take advantage of new develop- 
ments in materials and production meth- 
ods. Among the first to recognize the 
advantages of pressure cast modern zinc 
alloys, the industry has steadily increased 
their use until today we find achieve- 
ments typified by the attractive 1938 
Dodge. 

This car will carry a total of 76 zinc 
alloy die castings on most of its popular 
models—die castings that will act in a 
utilitarian capacity beneath the hood as 
well as to perform the more publicized 
function of carrying out design motifs in 
a manner which sells automobiles. The 
utilitarian parts include the fuel pump, 
carburetor, pivot bearings, air horns, 
speedometer frame, and various lock 
mechanisms. The die cast structural and 
design applications start with the new 
two-piece radiator grille, and carry back 
throughout the entire car to the smart 
looking die cast tail lamps. The new 
Dodge depicts the current vogue of front 
end styling. In addition to the new grille, 
other zinc alloy die castings on the front 
of this car include the pair of hood 
louvres, a radiator ornament and centre 
moulding, grille medallion and emblems, 
crank hole cover—a total of 3114 pounds 
of zinc alloy on the front end alone! 

This collection of die castings on a sin- 
gle popular priced car is typical of the 
usage to be found throughout the entire 
industry. The test of time has proved the 
worth of the die cast type of part and 


has paved the way to an even greater use 
of the high strength, stable Zamak Alloys 
based on Horse Head Special Zinc of 
99.99-++ per cent purity, in 1939. The 
New Jersey Zinc Company, 160 Front 
Street, INew York City. 
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cated by the growth in production from 6000 
in 1933 to 27,000 in 1936. Standardization, 
concentration on types and improved design 
testify to their technical development. 

Among the special design features noted are: 
electrically welded frames; rigid axles with 
tapered roller bearings; the introduction of in- 
dependent wheel suspension; improved spring- 
ing, specifically the use of a system in which 
the spring is progressively and proportionately 
less stressed as the load on it is increased; a 
dual wheel with a double hub permitting the 
two wheels to revolve independently of each 
other; three-axle trailers with a capacity of 12 
tons; a four-axle trailer with a capacity of 15 
tons; a cross-country trailer, and single-axle 
passenger trailers. These design features are 
illustrated in descriptions of many German 
makes of trailer. 


PASSENGER CAR 


Der Auto-Union-Rennwagen im 
Europaischen Rennsport 


Published in Automobiltechnische Zeitschrift, 
July 10, 1937, p. 329. [L-1] 

Among the author’s general comments on the 
regulations governing European racing-car de- 
sign is that the maximum weight restriction in 
force up through this year resulted in a weight 
per horsepower of about 5.4 Ib., less than 1/10 
that of a 50 hp. passenger-car. The 1938 rules 
adopt this year’s maximum as the minimum 
weight, which will increase the weight per 
horsepower to 8.3 lb. for large cars, and almost 
twice that for small cars. A decrease in speed 
and the restoration of competition between 
large and small cars are the results predicted. 
The former have been at a disadvantage, since 
their greater power is effective only at higher 
speeds than can be attained on any European 
race course. 

In the detailed description of the Auto- 
Union’s racing car, comments made are that 
few fundamental changes have been made from 
1934 to 1937, that the most important of these 
ave been in body design, that its maximum 
speed has increased from 175 m.p.h. in 1934 to 
240 m.p.h. in 1937, and that the location of the 
fuel tank in the center of the car results in 
undisturbed proportionate weight distribution 
during operation. A graph of relative weight 
distributions of passenger and racing cars shows 
that the large items for the former are body 
and useful load, and for the latter, engine and 
fuel. Emphasis is laid on tire wear and the 
price of speed is exemplified by the increase in 
power from 140 to 370 hp. and a decrease in 
tire wear of from 375 to 140 miles with an 
increase in average speed of from 75 to 82.5 
m.p.h. 
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Enocn, Orro, research engineer, Ethyl Gaso- 
line Corp., Research Laboratories, Detroit, Mich. 

Fay, Byron A., vice-president, The Electric 
Auto-Lite Co., Toledo, O. 

Gittan, Paut L., sales engineer, The Pemold 
Co., Cleveland, O. 

Hai, ARCHIBALD M., president, Hall-Alumi- 
num Aircraft Corp., Bristol, Pa. 

Hammonp, Dean Burt, vice-president and 
general manager, Stearman-Hammond Aircraft 
Corp., South San Francisco, Calif. 

Hanscom, RussELL CoLpweLi, motor check 
engineer, Associated Oil Co., Los Angeles, 
Calif. 

Hart, THomas JAMEs, 132 West 61st St., 
New York City. 

Hetze., THEoporeE Brinton, instructor, Hav- 
erford College, Haverford, Pa. 
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Hiccins, F. D., commercial representative, 
Ford Motor Co., Pittsburgh, Pa. 

HotrTincer, Emit, engineer, Bearings Co. of 
America, Lancaster, Pa. 

HorttNeR, JoHN, foreman exp. engineering 
model shop, Fisher Body Corp., Detroit, Mich. 

Hunt, Georce EL.iort, Jr., test engineer, 
General Motors Proving Ground, Milford, Mich. 

Ketiy, Moore, Jr., salesman, Bound Brook 
Oilless Bearing Co., Detroit, Mich. 

KEMMER, Capt. Paut H., Air Corps, U. S 
Army, Wright Field, Dayton, O. 

KeETCHAM, RoBERT THOMPSON, apprentice en 
gineer, Caterpillar Tractor Co., Peoria, Ill. 

KiBIGER, ARTHUR Henry, body designer, 
Hudson Motor Car Co., Detroit, Mich. 

Kurtz, L. G., Dept. Comm., Sanitation De- 
partment, New York City. 

LieEBER, FRANCIs, inspector, Aero. Insurance 
Underwriters, New York City. 

Lutue, Jutius K., president, Perfex Corp., 
Milwaukee, Wis. 

Lyncu, Oscar P., assistant superintendent 
transportation, Humble Oil & Refining Co., 
Houston, Texas. 

Lynn, TED, president and treasurer, Aircraft 
Accessories Corp., Glendale, Calif. 

Mann, KEELER GeorcE, sales engineer, Gen- 
eral Motors Corp., New York City. 

MarsHALt, Harry A., superintendent, body 
plant, Hudson Motor Car Co., Detroit, Mich. 

May, Paut M., production engr., Cascade 
Engineering Co., Detroit, Mich. 

MippLEwoop, Rosert W., engineer, Stinson 
Aircraft Corp., Wayne, Mich. 

MiLterR, Freperick A., warrant office, U. S 
Army, Sault Ste. Marie, Mich. 

Moopy, ARTHUR M. G., instructor, University 
of Delaware, Newark, Del. 

Morrison, Isapore, factory manager, Morri 
son Steel Products, Inc., Buffalo, N. Y. 

Nriko.icH, Ropert PHILIP, apprentice engi 
neer, Caterpillar Tractor Co., Peoria, Ill. 

Nu..e, J. Howarp, process inspector, Hyatt 
Roller Bearing Co., Harrison, N. J. 

Nyouist, GeorcE M., Divco Twin Truck Co., 
Detroit, Mich. 

PALMGREN, GuNNAR, chief engineer, SKF In 
dustries, Inc., Philadelphia, Pa. 

ParEL, Nust1 Sorasyi, assistant to works 
manager, Messrs. Bombay Garage, Bombay, 
India. 

Porter, RusseLi, draftsman, Glenn L. Mar 
tin Co., Baltimore, Md. 

SanDs, THOBURN Packarp, Diesel engineer, 
Gulf Research & Development Co., Pittsburgh, 
Pa. 

Saxton, WILLIAM, engineer, Standard Steel 
Spring Co., Coraopolis, Pa. 

ScHERER, RaLpu J., drafting, Fisher Body 
Corp., Detroit, Mich. 

SeELJE, Freperic A., director of art and body, 
Chrysler Corp., Detroit, Mich. 

SutreE, R. J., assistant, research department, 
D. Napier & Son, Ltd., London, England. 

SHoENs, Cuarces D., regional product rep., 
Chevrolet Motor Division, N. Tarrytown, N. Y 

SmitH, Lawrence H., chief draftsman, Yel- 
low Truck & Coach Mfg. Co., Pontiac, Mich. 

SoLIAN, FRANK EvuGENE, research chemist, 
Commercial Solvents Corp., Terre Haute, Ind. 

Topp, Harotp A., president, general man- 
ager, Wisconsin Motor Corp., Milwaukee, Wis 

We ts, Levanp E., assistant chief engineer, 
Willard Storage Battery Co., Cleveland, O. 

Wuitcamp, Henry Paut, civilian assistant, 
motor transportation, War Department, Chi- 
cago, Ill. 

Wittson, R. Durr, vice-president, Lights, 
Inc., Los Angeles, Calif. 

Witson, Ernest Emerson, technical assistant 
to director, General Motors Corp. Proving 
Ground, Milford, Mich. 

Wircucer, EucEene S., engineer, Eaton Mfg. 
Co., Detroit, Mich. 

Wricut, CLaupE Evetyn, engineer, Ontario 
Steel Products Co., Ltd., Gananoque, Ont., 
Canada. 
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SAE Papers in Digest 


“JERE are digests of papers presented at 

various meetings of the Society. 

Some of these papers will be printed in 
full in the SAE JourNat. 

Mimeographed copies of all papers re- 
ceived will be available, until current sup- 
plies are exhausted, at a cost of 25 cents 
per copy to members; and at 50 cents per 
copy to non-members, plus 2% sales tax 
on those delivered in New York City. 
Orders for mimeographed copies must be 
accompanied by remittance and should be 
addressed to Sessions Secretary, Society of 
Automotive Engineers, 29 West 39th St., 
New York. 


SAE Regional Tractor Meeting 
Akron, Ohio — Sept. 15-17 


Conditions Affecting Tire Life and 
Some Special Uses of Agricultural 
Tractor Tires—J. G. Kreyer, Fire- 
stone Tire & Rubber Co. 


INCE the introduction of pneumatic tires on 

farm tractors and implements, these manu- 
facturers have been confronted with problems 
surrounding their use that require special atten- 
tion and study. This paper points out some of 
the conditions needing more attention which 
will result in mutual benefit to both tire and 
tractor manufacturers and the consumer. 

Of the conditions discussed the maximum 
wheel load heads the list as being first in im- 
portance. Other conditions taken up are insufh- 
cient tire size, overinflation, underinflation, and 
various soils with the proper types of tires and 
treads for each. Recommendations for the care 
of tires are given. 


The Use of Liquid Weight in Farm 
Tractor Tires—H. W. Delzell, The 
B. F. Goodrich Co. 


HE use of liquid in farm tractor tires is the 

outgrowth of a desire to obtain a cheap 
method of adding weight to rubber-tired trac- 
tors, as it appears definite that weight is a neces- 
sary function of traction. 

In this paper the general procedure for filling 
the tires is recommended, as is the use of an 
anti-freeze liquid employing commercial flake 
calcium-chloride. Data are presented that show 
the amount and weight of the calcium-chloride 
solution held by the different sizes of tires. In 
addition to that of added weight, seven other 
advantages of liquid in tractor tires over air- 
filled tires with cast-iron weights are advanced. 
Claims are backed up by service-test results. 


Steel, Implement, and _ Tractor 
Wheels for Rubber Tires — John H. 
Ploehn, French & Hecht, Inc. 


N this paper steel, implement and _ tractor 

wheels are classified, giving the design and 
construction details of each type, and the manu- 
facturing methods employed. Reasons are given 
for variations in design and fabrication among 
the various types. 

Development of steel, implement, and tractor 
wheels for rubber tires is traced back to the first 
successful steel implement wheel built in 1888. 
The important factor in making a wheel is speci- 
fied as its economical manufacture, and the 
special equipment necessary to produce a wheel 
with the proper residual tension. 
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foundation for the tire and must, therefore, con 
form in its general dimensions, and within 
definite limits, to the specifications established 
by the tire engineers. It is generally conceded 
that the fundamentals of sound and correct rim 
construction are four: (1) adequate strength, 
(2) simple design, (3) ease of operation, and 
(4) minimum weight. 


Farm Tractor and Implement Rim 
Problems —- J. G. Swain, Goodyear 
Tire and Rubber Co. 


LS peer entering into a discussion of rims Function and Operation of the Tire 
and rim mountings as applied to tractors ‘ “(ae 
and farm implements, this paper reviews the and Rim Association -C. L. Wenzel, 
fundamentals of rim design. The paper is not president, Tire and Rim Associa- 
intended to advance any new or radical ideas on tion, Inc. 
rims, but rather to review the past and analyze 
the present state of the art, believing that it may 
be helpful in planning for the future. 

It is at once evident that the rim is the 


HE Tire and Rim Association is, in itself, a 
strictly technical body or group, interested 
solely in engineering standards—the guide of 
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"THE CHOICE OF THE INDUSTRY 
| EQUIPMENT 





@ At this time of year, when the industry is conducting 
the first showing of its 1938 offerings, it is interesting 
to consider that most of today’s passenger cars and 
commercial vehicles are Spicer-equipped. 

Ever since the very early days of the industry, Spicer 
equipment has been an important factor in the effici- 
ency, dependability and economy of motor vehicle per- 
formance. This is still true today, when we are about to 
enter another year which will so clearly demonstrate 
the constant progress made by the industry. 

Spicer has enjoyed long and successful relationships 
with many leading manufacturers; in some cases these 
connections have endured formore 
than thirty years. Here is convinc- 
ing proof, not only of the quality 
and reliability of Spicer prod- 
ucts, but also of the fact Spicer, 
like the industry, is con- 
stantly moving forward. 













New Salisbury Axle for passenger cars 
and light duty commercial vehicles. 


Spicer Manufacturing Corporation 
Toledo +> Obio 





BROWN .-LIPE SALISBURY SPICER PARISH 
CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA. 
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automobile dealers, tire dealers, and garage men 
with respect to tires. 

The history of the Association is reviewed 
stressing the value of the service that it renders 
in the standardization of tires, tubes, rims, and 
valve parts. 

In conclusion the organization and operation 
of the Association are outlined, giving member- 
ship, inspection and standards set-up, commit- 
tees, and a breakdown of their work. 


The Traction of Pneumatic Tractor 
Tires—R. P. Gaylord, Goodyear 
Tire and Rubber Co. 


HE cooperative tractor tire tests described in 
this paper were discussed originally at a 
meeting of the Society several years ago. The 
tractor engineers present at the discussion sug- 
gested to the tire engineers that there was need 
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for a cooperative test program to determine the 
efficiency of the various tire sizes over a range 
of soil conditions. 

Among the ten conclusions drawn from the 
comprehensive tests reported in this paper are 
that the most important factor affecting the 
coefficient of traction or tire thrust of rubber- 


tired tractors is the nature or surface of the° 


operating soil; that, for a given soil, the most 
important factor is the weight that the tire car- 
ries; and that inflation pressure has a relativels 
small effect. 


A New Method for Testing Tractor 
Tires — A. W. Bull and M. K. Jessup, 
U. S. Rubber Products, Inc. 


tee purpose of this paper is to describe a 
photographic method for testing tractor tires 
and to indicate what can be done with it. 
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EMtERATURE 


® The automotive cooling system 


dissipates heat at a rate largely influenced by the 
d of the car—but car speed has no relation 
ind and cold weather. 


motor temperature control established by 





hermostats enters the picture to maintain a 
maximum operating efficiency —a perform- 
ture for the car manufacturer’s reputation 
conomy feature to pass on to the motorist. 










Under the Dole engineering staff the production 
of automotive thermostats and THERMOSTATIC 
BI-METAL (for many purposes) has reached the 
proportions of leadership. 


Onsult with us about your particular requirements. 







THE DOLE VALVE COMPANY, 1901-41 Carroll Ave., Chicago, Ill. 
DETROIT OFFICE: General Motors Building 
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Essentially, the method consists in taking 
moving pictures of the instruments during runs 
in which the drawbar pull and travel ratios are 
progressively changing. The camera takes 16 
exposures per sec. and makes it possible to fol- 
low all of the changes that occur during the run 
by careful examination of the photographs. 

Advantages listed for the method include: 
greater speed and accuracy; amount of data per 
mits the plotting of very complete curves; per 
manent, indelible records of the gage readings 
are obtained; and saving in expense because of 
reduced testing time. 


Detroit Section Paper 
April 26 


The Supercharger — Its Progress and 
Prospects— Robert A. Plumb, ex- 
perimental engineer, Graham-Paige 
Motors Corp. 


BRIEF résumé of supercharger develop 

ments from 1904 on, and some idea of the 
problems connected with their design and ap- 
plication are given in this paper. Figures are 
quoted to show how superchargers have in- 
creased payload capacity and improved perform 
ance on trans-oceanic and land-transport air 
craft, and increased the speed of racing cars and 
speed boats. 

Four major types of superchargers are men 
tioned: the plunger pump, the rotary com 
pressor, the Roots, and the centrifugal type 
Reasons are given to show why the centrifugal 
type has been the most popular in this country, 
and remarks are confined primarily to features 
of that particular design and correction of cer- 
tain misconceptions concerning it. 


So. California Section Papers 
April 30 


Aircraft-Engine Installations — /var 
L. Shogran, Douglas Aircraft Co. 


HE installation of an engine in an airplane 

is still believed to be somewhat distant from 
an exact science, and this paper explains how 
installations are designed and developed largely 
from experience. Problems as a result of difh 
culties with exhaust tail-pipes, carburetor intake 
air temperature, vibration, and 
outlined with their solutions. 

A four-engined airplane is described in which 
the engines furnish power only for propulsion, 
power for accessories being furnished by auxil- 
lary engines. 

The author feels that engine manufacturer 
soon should make a serious attempt toward de 
signing and building an engine section consoli 
dating many of the now installed as 
extra gadgets by the airplane manufacturer. He 
concludes with a plea for coordination among 
accessory manufacturers, engine manufacturers, 
airplane manufacturers, and operators. 


oil-cooling are 


devices 


Aircraft-Engine Maintenance ~ E. O. 
Cooper, Pacific Airmotive Corp. 


50 per cent increase in the period between 

overhauls of transport aircraft engines 1s 
quoted in this paper to show the strides mad« 
by builders and maintenance men in the last six 
years. 

Operation of the Airline Maintenance Com- 
mittee is explained to illustrate the cooperation 
existing between the airlines and the Bureau of 
Air Commerce, and a brief outline of some of 
the major maintenance problems, together with 
their solutions, is presented, including those per- 
taining to burning of exhaust-valve seats, engine 
roughness at certain engine speeds, and master 
rod bearing failures. 

Unsolved maintenance problems are listed and 
maintenance procedure 1s outlined in the re 
mainder of the paper 








Industry's Executives Gather 
at Biggest Annual Dinner 


Photos by Nation-Wide News Service 


" HE United States’ sphere of influence lies in the west 

$e hemisphere — not in Europe nor the Orient.” So 

Boake Carter, famed news commentator, declared at 

the 1937 SAE Annual Dinner, Oct. 28, in urging that this 

country should give prime consideration to the development 
of inter-American trade. 

Some 1200 men of the industry, in New York for National 
Automobile Show Week, crowded the huge ballroom of the 
Commodore Hotel. W. J. Davidson of General Motors was 
toastmaster. SAE President Harry T. Woolson conducted a 
short business meeting during which Dr. H. C. Dickinson 
read the Nominating Committee’s report and named candi- 
dates for 1938 SAE offices and Council membership. Presi- 
dential Nominee C. W. Spicer, when introduced by Mr. 
Woolson, thanked the Nominating Committee for the honor. 
Phil Spitalny and his All-Girl Orchestra provided the grand 
finale. 

Linked together from Hudson Bay to Cape Horn, the 
United States and the countries of this hemisphere could be- 


(Top to Bottom) 


Speaker of the Evening Boake Carter, radio 
news commentator, and Toastmaster W. J. 
Davidson, General Motors Corp. 


O. E. Hunt, vice-president, General Motors 
Corp., and C. W. Spicer, SAE Presidential 
Nominee and vice-president, Spicer Manufac- 
turing Corp. 


Paul G. Hoffman, president, Studebaker Corp. 
and director, Automobile Manufacturers Asso- 
ciation, and SAE Past-President William B. 
Stout, president, Stout Engineering Labora- 
tories 
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uests of Honor Meet Before the Dinner 
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(Left to Right) 


Irving B. Babcock, president and 
general manager, General Motors 
Truck & Coach of Yellow Truck 
& Coach Manufacturing Co., and 
Nicholas Dreystadt, general manager, 
Cadillac Motor Car Division of Gen- 
eral Motors Corp. 


P. W. Litchfield, president, The 
Goodyear Tire & Rubber Co., and 
D. L. Brown, president, United Air- 
craft Corp. 


W. A. Irvin (extreme left), presi- 
dent United States Steel Corp. 


Ralph R. Teetor, past-president SAE 
and charge of engineering, Perfect 
Circle Co., and Dr. H. C. Dickinson, 
past-president SAE and Chief, Heat 
& Power Division, National Bureau 
of Standards. 


Burt G. Close, president, Motor and 
Equipment Manufacturers Associa- 
tion, and Leo F. Hunderup, presi- 
dent, National Standard Parts Asso- 
ciation. 


All Photos by Nation-Wide News Service 
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come the most prosperous group of nations 1n material ex 
istence, Mr. Carter continued. The potential buying power of 
the Latin-American countries is 24 per cent in excess of the 
present output of every one of our industries working at full 
blast with full payrolls, he said, and backed up his statement 
with government statistics. 

“To turn our attention to South America we must have the 
means of transporting goods to provide the kind of service 
that France, Germany and Britain are now supplying the 
South Americans — that means a decent merchant marine,” the 
tamed radio commentator declared. He charged that “Ameri 
can crates of goods are first to go into the holds of foreign 
ships and the last to come out. They are delayed, accidentally 
dropped, banged around, damaged. Time and time again 
goods have been returned to the United States from South 
America marked ‘damaged in transit.” He quotes South 
\merican business men as saying, “We like American goods 
best when we can get them . . . but we have to take inferior 
stuff because we know we can get better service on it.” 


At the Reception 





SAE ANNUAL DINNER 1> 





David A. Wallace, 
president, Chrysler Sales Divi- 
sion, Chrysler Corp. (facing the 
camera), and Sayre M. Rams- 
dell, vice-president, Phileo Ra- 
dio & Television Corp. 


America needs foreign trade with her mass production and 
surplus wealth, Mr. Carter stated, adding “but let that trade 
be developed in our own sphere of influence, in our own 
hemisphere, between Canada, Cuba, Mexico, Central and 
South America —all up and down the tens of thousands of 
miles of coastline of this enormous continent. We would have 
so much business to wrestle with and concern ourselves with 
that Europe and Asia would become incidental.” 

Concluding, Mr. Carter stated, “If we stick to our knitting 
in the North and South Americas, we might find not only 
enough commercialism to sustain our super-sophisticated econ- 
omy, but a closer approach to the peace we have been looking 
for since the founding of our country.” 


(Top to Bottom) 


F. L. Faulkner, nominee for SAE vice-president 
representing the Transportation and Mainte- 
nance Activity and manager, automotive depart: 
ment, Armour & Co., and Stephen Johnson, Jr.. 
SAE vice-president representing the Truck, Bus 
& Railear Activity and chief engineer, Bendix- 
Westinghouse Automotive Air Brake Co. 


SAE President Harry T. Woolson, executive en- 
gineer, Chrysler Corp., with K. D. Smith, tech- 
nical superintendent, tire division, B. F. Good- 
rich Co., and S. B. Robertson, president of the 
Goodrich company. 


F. H. Russell, president, Manufacturers Aircraft 
Association, Inc., and J. T. Trippe, president. 
Pan-American Airways System. 











PENING to a capacity audience 
with a brilliant symposium of three 
papers on bus maintenance, the Metro- 
politan Section-Regional Transportation 
and Maintenance Meeting was held Nov. 
g and 10 at the Robert Treat Hotel, New- 
ark, N. J. Seven technical papers were 
presented and such questions as: “Can a 
truck pull more than it can carry?”; “Are 
semi-trailers and six-wheelers fighting 
over the same bone?”; “How should 
trucks be rated?” stimulated more than 
a score of engineers and transportation 
experts into entering the discussions. 
T. L. Preble, Tide Water Associated Oil 
Co., and vice-chairman of the Metropoli- 
tan Section’s T. & M. Activity, was gen- 


eral chairman. The Southern New 
England and the Philadelphia Sections 
cooperated. 


With Carl Stocks, editor of Bus Trans- 
portation, in the chair, Chris Bockius and 


Engineers Bam Halls at 
Newark T. & M. Forum 


@ Metropolitan 


John Bassett, Raybestos Division, Ray- 
bestos-Manhattan, Inc.; J. H. Middle- 
kamp, superintendent of equipment, 
Brooklyn Bus Corp., and William J. 
Cumming, general superintendent, Sur- 
face Transportation Corp., gave the prin- 
cipal papers at the opening session. 


“Brakes—-Can They Take It?” was the title 
of the paper by Messrs. Bockius and Bassett. It 
was a fundamental discussion of principles of 
braking, and an exposition of the development 
of new types of brake block materials required 
by greater gross weights and higher speeds of 
transportation vehicles of today. Manufacturers 
were challenged from the floor to so design 
brakes as to allow better cooling, and to pro- 
vide proper equalization of all four brakes. 

It was emphasized by the speakers that, al- 
though brake material development has pro- 
gressed rapidly, no material yet devised would 
adequately dissipate heat in the process of brak- 
ing with enough speed to remain dependable. 
The practice of covering wheels with steel sheets 
for the purpose of improving the appearance 
of the vehicle was roundly scored. It developed 
at the meeting that the practice of lubricating 


Meeting Rooms Were Packed 





Courtesy Bus Transportation 





Prominent truck and bus men can be recognized in this group attending the 
opening session of the Metropolitan Section-Regional Transportation and 
Maintenance Meeting, Newark, Nov. 9 & 10. 
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Photo by Leslie Peat 


T. L. Preble, vice-chairman 

of the Metropolitan Section 

was general chairman of the 
meeting 


brakes when they became excessively hot had 
several vociferous adherents although the re- 
buttal attempted to show that this “cure” was 
a fallacy inasmuch as it defeated the very pur- 
pose of the brakes themselves. 

That the problem of adequate braking is a 
fundamental one which will need closer atten- 
tion of truck and bus manufacturers was shown 
by the authors who explained that energy re- 
quired to be dissipated was on the order of the 
square of the speed — particularly in view of the 
fact that there appears to be no reason to be- 
lieve that speeds will not be materially increased 
in the future. 

Roy E. Berg, chief engineer, Johns-Manville 
Corp., pointed out that the brake material 
manufacturers must not be expected to solve 
the problem alone, but that energy-dissipation 
methods must be designed into the vehicle to 
aid in solving the problem of stopping heavy, 
fast-moving trucks and buses. 

Mr. Middlekamp, whose paper “Prevention 
of Recurring Failures” was the second of the 
symposium, discussed in detail the part played 
by careful analysis of troubles in fleet operation. 
He pointed out that, with separate histories of 
each vehicle in a truck fleet recorded and cross- 
indexed, marked decreases in the cost of main 
tenance could be effected. The cost is more 
than justified, he said, because studies of fail- 
ures in component parts reveal numerous facts 
which serve to guide in buying vehicles and 
equipment, as well as determining the relative 
ability of drivers to hold repair costs down. 
“This practice,” he said, “has proved to be 
the most important single item in preventing 
failure of parts in our fleet.” 

Overloading buses and trucks beyond the 
rated capacity set by the vehicle manufacturer, 
inadequate and improper lubrication, failure to 
install parts either made by or approved by the 
vehicle manufacturer, and employing incompe- 
tent repair mechanics are cost-increasing factors 
in maintenance, Mr. Middlekamp said. 

Bus drivers, he has found, usually abuse ve 
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make 


evel 


forced to 
“Seldom have | 
deliberately 


they are 
excessively fast schedules. 
found a driver who 
equipment,” he said. 
William J. Cumming, general superintendent, 
Surface Transportation Corp., New York, said 
that his company has kept a daily log of each 
vehicle. Some of them go back six years. Each 
year these are assembled for careful study, with 
the result that marked 
made in the operation of the 
reported. 
Six years 


hicles only because 


abuses his 


been 
stem, he 


have 
bus s\ 


economies 


failures represented about 
40 per cent of the road delays of the company. 
As a result of this disclosure, the tire problem 
of today represents only 10 per cent of the 
delays, he said. The cards make it possible to 
check immediately the 
whole system. 


ago tre 


causes of delays for 


Regular inspection periods, based on miles 
run, have been set for each vehicle, Mr. Cum- 


ming continued. Although he feels that it 
would be more to the point to set engine in- 
spections on the basis of thousands of feet of 


travel, several devices tested to measure 
total piston travel have not been very successful 
to date. 

Valves, he believes, will be eventually hard- 
faced with Stellite; the same material has been 
successfully used on wrist-pin bushings. Nitrided 
chrome-vanadium wrist-pins remarkably 
long wearing qualities. 


piston 


show 


Much interest was aroused in Mr. Cumming’s 
explanation of how crankshafts were 
ground down to allow a coating of molten high- 
carbon steel to be sprayed thereon. A coating of 
zinc is used to corrosion of water-pump 
housings. 


worn 


stop 


“Although less complicated a mechanism than 
an engine, transmissions are the weak link in 
many of our bus designs,’’ Mr. Cumming said. 
Narrow gear faces and the resulting high tooth 
pressure required to mect operating conditions, 
are the chief cause of the troub!e, he believes. 

The magnaflux method of crack detection has 
been adopted by the company, Mr. Cumming 
said, with a huge saving in operating costs. He 
urged the supplying of special tools to service 
modern buses. 

The Tuesday evening session opened at 8 
o'clock with Merrill C. Horine, sales promotion 
manager, Mack Mfg. Corp., as chairman. Bil- 
lings Wilson, assistan* general manager, The 
Port of New York Authority, described prob!ems 
connected with the daily handling of thousands 
of trucks through the Holland Tunnel, under 
the Hudson River. Sketching the history of the 
Authority, a New York-New Jersey corporation 
set up to expedite the movement of traffic by 
ferries, bridges and vehicular tunnels, he 
showed that a decreasing percentage of the total 
is handled by the ferries. 

Diesel-powered trucks and buses will be ex- 
cluded from the first tube of the new Lincoln 
Tunnel under the Hudson, to open Dec. 22, 
because of the occasional blast of dense smok« 
emitted from the exhaust. This, although not 
poisonous as gasoline exhaust fumes, tends to 
confuse momentarily diminishing 
visibility, and constitutes a traffic hazard. 

A specially designed wrecking truck, with 
steering wheel and an engine at each end, is 
being built by Mack Mfg. Corp., at the cost of 
$44,000, to handle towing emergencies in the 
new tunnel. Its towing capacity for vehicles on 
their own wheels, up a 4 per cent grade, is 70 
tons, and its speed on level roads will be 2 
m.p.h. 

Declaring that the greatest cargo risk encoun- 
tered in tunnel operation is gasoline tank trucks, 
Mr. Wilson said that celluloid, toxic acids, ex- 
plosives, and other cargoes have also been ex- 
cluded in the interest of safety to the public. 
He expressed considerable concern over the 
trend of larger gasoline tanks on interstate 
freight trucks which, if hit in a collision, would 
constitute a genuine hazard to everyone in the 

(Continued on page 26) 
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NEWS OF THE SOCIETY 


Among Those Present at Newark 





Top photos courtesy Bus Transportation 


Top: W. J. Sommers, F. K. Glynn 
and William J. Cumming 


Center: A. J. Fraser, at the rostrum, 
and Carl Stocks 


Right: Joseph A. Anglada 


Predicts Air Trips to 


Europe at Boat Rates 
@ So. New England 


We will soon have regular trans-oceank 
air service, Igor I. Sikorsky of United Aircraft 
Corp., told some 200 members and guests of 
the Southern New England Section at its Nov. 
3 meeting. He also predicted that an air trip 
to Europe will, before long, cost no more than 
it does to go by ship today. 

Discussing “Flying Clippers Today and To 
morrow,” the speaker said we are now building 
skyliners of 25 to 50 tons, and we will b: 
building them 50 to roo tons for land travel 
and 100 tons for trans-oceanic travel within 
the next ten years. We could now build planes 
of 500 tons, but there is no call for them, 





and there may never be a demand for ships of 
that size, he added. 


Airplane passengers, within the next f 
years, will have enlarged and more comfortab’ 
quarters, Mr. Sikorsky declared, picturing 
double-decked ships housing roomy dining 
salons and lounges large enough for dancing 
and motion picture presentations. Within 5 
years, he said, trans-Atlantic flying time will be 
reduced from the present 20 hr. to 16 hr 
The speaker believes that airplane speeds will 
not exceed soo m.p.h., because at greater speeds 

(Continued on page 24) 
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Howard Earle Coffin 


OWARD EARLE COFFIN, president of the 

Society of Automotive Engineers in 1910, was 

discovered shot to death in the bedroom of his 
winter home at Sea Island, Ga., on Nov. 21. Although 
inactive in automotive affairs for some years, his chief 
activities being as chairman of the board of Southeastern 
Cottons, Inc., and of Young Management Corp., Mr. 
Cofhn continued to maintain a serious interest in the 
SAE, in the early history of which he had played an 
extremely important part. He was a member of the 
Coker F. Clarkson Memorial Committee at the time of 
his death. 

In 1907 Mr. Coffin became a member of the Society. 
Three years later he was elected its fourth president. The 
Society was then passing through a critical expansion 
period. It was in Mr. Coffin’s administration that Coker 
F. Clarkson was secured as the first full-time secretary 
and general manager of the Society. In that year, too, 
the SAE took over standardization work begun by the 
Association of Automobile Manufacturers, 
marking the beginning of the far-reaching standardiza- 
tion work of the Society which has saved the industry 
millions ot dollars. 


Licensed 


These undertakings required more capital than the 
then Society of Automobile Engineers had available, and 
Mr. Coffin offered his personal check to advance the 
Society's work. 

Mr. Coffin continued active in the Society long after 


serving as its president. He was chairman of the Nomen-- 


clature Division of the Standards Committee in 1911 and 
1912, chairman of the Membership Committee in 1913 
and 1g14, chairman of the House Committee in 1920 
and 1921, and chairman of the Constitution Committee 
in 1929. He was a member of other SAE committees 
during this period and he recently resumed his participa- 
tion in SAE activities as‘'a member of the Coker F. 
Clarkson Memorial Committee. He was elected a life 
member of the Society in 1935. 

Mr. Coffin was a strong advocate of standardization 
and a pioneer in that movement which brought about 
tremendous increases in the production of low-priced cars. 

With the development of aviation Mr. Coffin was one 
of the leaders in the movement which resulted in the 
amalgamation of the American Society of Aeronautical 
Engineers with the Society of Automobile Engineers, 
which then changed its name to the Society of Auto- 
motive Engineers, to embrace aeronautical engineering. 

Mr. Coffin was a descendant of Tristram Coffin who 
settled on Nantucket Island in 1642. He was born 64 
years ago in West Milton, Ohio, and received his earlier 
education in public schools of that community and of 
Ann Arbor, Mich. He entered the engineering depart- 
ment of the University of Michigan in 1893, but left 
before completing his course to enter the United States 
Postal Service. Returning to college in 1900, he resumed 
his studies, leaving again in 1902 to join the Olds Motor 
Co. This was his first connection with the automotive 
industry, although he had previously built a gasoline and 
a steam automobile of his own. For three years Mr. 
Coffin was chief of the Olds experimental department 
and for one year was chief engineer. 


He left Olds to become the vice-president and chiet 
engineer of the E. R. Thomas-Detroit Co., which later 
became the Chalmers-Detroit Motor Co. In 1910 he was 
appointed vice-president and consulting engineer of the 
Hudson Motor Car Co., which he had helped to found. 
He continued in that capacity until retiring from the 
automotive industry in 1930. 

In 1916 Mr. Coffin was appointed chairman of the 
Committee on Industrial Relations by President Wilson. 
In this position he called together officials of the five 
leading engineering societies of the country and, with 
them, made an almost overnight census of the country’s 
industrial resources which might be drafted in case 
of war. 

When the Aircraft Production Board was formed Mr. 
Cofin was appointed its leader. He immediately called 
some of the nation’s foremost automotive engineers to 
gether and with them designed the Liberty motor, a 
standardized American-made motor for American planes. 
During this period he also served on the Naval Con- 
sulting Board, organized by Josephus Daniels, then 
Secretary of the Navy. 

After the War, Mr. Coffin became interested in com- 
mercial aviation. He was president of the National Air 
Transport, Inc., from 1925 until 1928, when he became 
chairman of the board. He held this office until 
retirement in 1930. 

Soon after withdrawing from the automotive and avi- 
ation industries Mr. Coffin became active in the develop- 
ment of Sea Island, Ga., an extensive real estate venture 
which developed this part of the Georgia coast into a 
well-known resort. 

In 1932 he became interested in the textile industry 
and bought into the Hunter Manufacture and Commis- 
sion Co., one of the largest textile selling organizations 
in the world. This he helped to liquidate and he became 
one of the founders and chairman of the board of South- 
eastern Cottons, Inc. 

Mr. Coffin was vice-president and director of the Farm 
Chemurgic Council; a director of the National Associ- 
ation of Manufacturers and of the Merchants Association 
of New York; former president of the National Aero- 
nautical Association of the United States, and a member 
of the American Society of Mechanical Engineers, the 
Detroit Engineering Society, the Engineers Club of 
New York, the Racquet and Congressional Country 
Clubs of Washington, the Sea Island Yacht Club, the 
Detroit Boat Club and the Rockwood Hall Country Club 
of Tarrytown, N. Y. He was also chairman of the board 
of the Sea Island Co., the Sulflow Corp., and a director of 
the Brunswick Pulp and Paper Co. 

Mr. Coffin received his degree from the University of 
Michigan in 1911, as of the class of ’03. He received the 
honorary degree of Doctor of Engineering in 1917. 
Mercer University conferred the honorary degree of 
Doctor of Laws upon him and the Georgia School of 
Technology that of Doctor of Science. 

His wife, the former Miss Gladys Baker whom he 
married in June of this year, survives him. Mr. Coffin 
was previously married in 1907 to Miss Matilda V. Allen, 
who died in 1922. 


his 
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National 


PRODUCTION 


MEETING 





Dec. 8, 9 and 10 


Flint. Mich. 


Durant Hotel 


Sponsored by the SAE Production Activity 
W. B. Hurtey, Vice-President 


PROGRAM 


Wednesday, Dec. 8 
9:30 A.M. 


Registration at SAE Desk, Durant Hotel 


2:00 P.M. Forgings and Castings 


Leroy Cram, Chairman 


Casting and Machining of Ford Cast 
Steel Pistons-—W. F. Piocn, Ford 
Motor Co. 


Precision Forging Practice —L. A. DANSE, 
Cadillac Motor Car Co. 


8:00 P.M. Welding 


American Welding Society, Co-Sponsor 
F. W. Cepertear, SAE Chairman 
VaucGHAN Rep, AWS Chairman 


The Fundamentals of Welding — Dr. C. A. 
Apams, E. G. Budd Manufacturing Co. 


Recent Developments in _ Resistance 
Welding —J. S. Wirtttams, P. R. Mal- 


lory Co. 


Thursday, Dec. 9 


9:00 A.M. 
Fisher Body Plant No. 1 (Buick) 


Plant Visit 


2:00 P.M. Paints and Planning 


V. P. Rumery, Chairman 


The Finishing of Automotive Parts with 
Synthetic Resin Enamels—J. L. Mc- 
CLoup, Ford Motor Co. 


Purchasing, Planning and Scheduling 
Parts for Building Multiple Model 
Automobiles—D. A. Wattace, Chrys- 
ler Corp. 


8:00 P.M. Machining Problems 


W. H. McCoy, Chairman 


Do We Understand the Grinding Proc- 
ess—R. V. Hutcuinson, Olds Motor 
Works 

Peculiar Machining Problems of the 


Automatic Transmission —F. C. Pyper, 
Buick Motor Co. 


Friday, Dec. 10 
9:00 A.M. Plant Visit 


Buick Plant No. 66 (transmissions) 


2:00 P.M. 


JosePpH GESCHELIN, Chairman 


Precision Parts 


Recent Developments in Spline and Gear 
Cutting and Finishing — R. B. Haynes, 
Spicer Manufacturing Corp. 


The Economical Mass Production of Ac- 


curate Gears—C. H. STanarp, Buick 
Motor Co. 


6:00 P.M. 


C. A. CHayYne, Chairman 


Production Dinner 


Toastmaster —MicHaeL A. Gorman, 
editor, Flint Journal 


Speaker — ARNOLD LENz, Chevrolet Motor 
Division, General Motors Corp. 


Dinner Tickets—$2.00 Each 
No Reserved Places 


Nm 


on 














COMMITTEES 
Plant Visits—JoHN P. Hetss, Perry 
L. TENNEY, FRANK C. PEARSON. 


Entertainment —- W. C. Hatcur, M. T. 
KeNNepDY, R. B. ScHenck, D. W. 
RaAnpo.tpn, J. R. EMerson. 


Dinner—C. J. Lauer, E. F. Bacon 
and J. E. EsHBAUGH. 
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New 


ApDAMS, PARKER J., JR. (A) service superin 
tendent, Les Vogel Chevrolet Co., Market St. 
& Van Ness Ave., South, San Francisco, Calif. 
(mail) 790 — 22nd Ave. 

BLackwoop, Ropert RUTHERFORD (FM) rub 
ber technologist, Dunlop Perdriau Rubber Co., 
Ltd., 108 Flinders St., Melbourne C 1, Victoria, 
Australia. 

BumMBAUGH, Frank T. (M) manager, bar & 
semi-finished division, Metallurgical Dept., Car- 
negie-IIlinois Steel Corp., 661 Frick Bldg. An 
nex, Pittsburgh, Pa. 

BurBANK, W. T. (J) draftsman, Fairbanks, 
Morse & Co., Three Rivers, Mich. (mail) 614 
Pine St. 

CoLTMAN, JoHN Louts (FM) draftsman, Na 
smyth, Wilson & Co., Ltd., Patricroft, Manches- 
ter, England. (mail) 7 Mirfield Dr., Monton, 
Fecles, Manchester, England. 

CRANDALL, Morris N. (A) manager, Wabash 
Valley Service Co., Grayville, Ill. (mail) Gray- 
ville, Ill. 

Dick, Haro_p G. (M) aeronautical engineer, 
Goodyear Zeppelin Corp., Akron, Ohio. (mail) 
Luftschiffbau Zeppelin,. Friedrichshafen, a.B., 
Germany. 

DucKHAM, ALEXANDER (FM) governing direc- 
tor, chairman, A. Duckham & Co., Ltd.; Trini- 
dad Central Ojilfields, Ltd., 16 Cannon St., 
London E. C. 4, England. (mail) A. Duck- 
ham & Co., Laboratory, Holyport Road, Ful- 
ham, London, England. 

ENRIGHT, EuGeNE M. (A) district automotive 
inspector, Socony-Vacuum Oil Co., Inc., Schen 
ectady, N. Y. (mail) 10 Eagle St. 

Fisher, Frep D. (A) secretary, treasurer, 
Scientific Brake Service Laboratory, Inc., 3401 
South Parkway, Chicago, Ill. 


Fox, Arpertr H. (M)_ research engineer, 


Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Oct. 15, 1937, and 
Nov. 15, 1937. 

The various grades of member. 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Standard Oil Co. (Indiana), Whiting, Ind. 
(mail) 1915 Wespark Ave. 

Gappa, Cartos M. (FM) Naval Officer, Navy 
Department, Buenos Aires, Argentine, South 
America. (mail) Direccion General de Aviacion 
Naval, Esmeralda 750. 

GLowinski, ALBERT TD. (J) engineer, Societe 
des Moteurs Gnome-Rhone, Paris, France. (mail) 
41 Ave. du Marechal Lyantey. 

Gunpory, Davin Lee (J) research assistant, 
White Motor Co., 842 East 79th St., Cleveland, 
Ohio. (mail) Quad Hall, 7500 Euclid Ave. 

HANNING, JAMEs R. (M) sales engineer, Cana- 
dian National Carbon Co., Ltd., 805 Davenport 
Road, Toronto, Ontario, Canada. 

HerMsen, B. A. (M)_ superintendent of 
transportation, Nebraska Power Co., 17th & 
Harney Sts., Omaha, Neb. (mail) 43rd & 
Leavenworth St. 

Hitton, Louis Massey, Lieut. (FM) director, 
Fairey Aviation Co., Ltd., Hayes, Middlesex, 
England. 

Hosein, Kincs-anp (J) engine tester, Wright 
Acronautical Corp., Paterson, N. J. (mail) 130 
Edgemont Road, Upper Montclair, N. J. 


Hoop, G. G. (A) vice-president, general 
manager, Ontario Steel Products Co., Ltd., 
Gananoque, Ontario, Canada. 

Hup.ass, Maurice (FM) consulting engineer, 
Royal Automobile Club, Pall Mall, London S.W. 
1, England. 

Jones, J. Byron (J) instructor of engineering, 
Casey Jones School of Acronautics, 534 Broad 
St., Newark, N. J. 

Kem, Cuarces J. (J) design engineer, Oil 
Well Supply Co., Dallas, Texas. 

KritsER, SHELBY MAsTERSON (J) apprentice 
engineer, Pan-American Airways, Port Washing 
ton, Gi L,.N.. ¥. 

Marconi, Frep (A) owner, operator, Mar- 
coni Service Garage, R. R. 3, Victoria, British 
Columbia, Canada. 

McLean, JoHN Roy (A) sales manager, Exide 
Batteries of Canada, Ltd., 153 Dufferin St., 
Toronto, Ontario, Canada. 

Moore, Frep L. (M) staff engineer, Quality 
Bakers of America, 120 West 42nd St., New 
York City. 

Morcana, E. Frank (M) test engineer, 
Wright Aeronautical Corp., Paterson, N. J. 

SLEEPER, ARNOLD Z. (J) sales engineer, Na- 
tional Carbon Co., 230 North Michigan, Chi- 
cago, Ill. (mail) 5259 Balfour, Detroit, Mich. 

TicghHeE, Wittiam Roxtins (A) _ lubricating 
assistant, Standard Oil Co. of N. J., St. Paul & 
Franklin Sts., Baltimore, Md. 

Unricu, Harorp R. (J) design engineer, 
Sensenich Brothers, Lititz, Pa. 

WinsLow, James C. (J) draftsman, Boeing 
Airplane Co., Georgetown Station, Seattle, Wash. 
(mail) 1330 Boren Ave. 

Woopwarp, Gro. H. (M) manager, 1455-65 
Bush St., San Francisco, Calif. 


Applications Received 


ALpRICH, JoHN G., Jr., designer, Hudson 
Motor Car Cx. Detroit, Mich. 

ALLEN, THERON E., secretary, manager of 
contest board, American Automobile Associa 
tion, Washington, D. C. 

Austin, Dwicnt E., engineer, Yellow Truck 
& Coach Co., Pontiac, Mich. 

BALL, THOMAS, assistant engineer, Birming 
ham & Midland Motor Omnibus Co., Birming 
ham, Mich. 

JevAN, Guy T. M., chief engineer, Massey 
Harris Co., Ltd., Toronto, Ont., Canada. 

Bictey, Harry A., Jr., lubrication engincer, 
Gulf Research & Development Co., Pittsburgh, 
Pa. 

Biro, KenNeTH I., inspector, production test- 
ing, Pratt & Whitney Aircraft Division, United 
\ircraft Corp., E. Hartford, Conn. 

Bors, Water W., branch manager, 
Corp., Milwaukee, Wis. 

CarTER, Leon T., 
Co., New York City. 

CaTTANEO, ALFRED G., research engineer, 
Shell Development Co., Emeryville, Calif. 


Pertex 


engineer, General Electrix 


CoLneR, Victor, sales engineer, Joseph Weid 
enhoff, Inc., Chicago, Ill. 

Covincron, Tuomas F., superintendent of 
maintenance, Davidson Transfer & Storage Co., 
Baltimore, Md. 

Crick, STEPHEN E., 
Contest: Board, American 
tion, Washington, D. C. 

CROWELL, PReEsTON, special 
B. F. Goodrich Co., Akron, O. 

Davis, Marvin W1LL1AM, sales engineer, Shef 
field Gage Corp., Dayton, O. 

Day, ALFRED VINCENT, engine tester, Pratt & 
Whitney Aircraft, E. Hartford, Conn. 


automotive engineer, 
Automobile Associa 


December, 1937 


representative, 


The applications for membership 
received between Oct. 15, 1937, and 
Nov. 15, 1937, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 


DeBoer, Frep L., draftsman, MacClatchi 
Mtg. Co. of California, Compton, Calif. 

Derrit, ARTHUR J., auto and combustion en 
vineer, Standard Oil Co., Green Bay, Wis. 

DickeRSON, Cuar-es E. S., president, Miami- 
Dickerson Steel Co., Dayton, O. 

Doucias, Leon L., engineer, Seversky Air- 
craft Corp., Farmingdale, N. Y. 

EcKsTrRoM, CLARENCE D., Lieutenant, U. S. 
Navy, Naval Air Station, Seattle, Wash. 

Ev_mstey, C. M. R., 2nd Lieutenant, 
Canadian Ordnance 
Canada. 

GamMMaGceE, C. N., general manager, Hayes 
Steel Products, Ltd., Merritton, Ont., Canada. 

GaRDOTZKI, THEODORE J., plant and experi- 
mental engineer, Koster Specialty Mfg. Co., 
Inc., New York City. 

GasKELL, GeorGE R., vice-president, Winters 
National Bank & Trust Co., Dayton, O. 

Goco., Lew, body draftsman, The Murray 
Corp. of America, Detroit, Mich. 

Goocn, PETER WILLIAM, draftsman, de Havil- 
land Aircraft of Canada, Toronto, Ont., Canada. 

Grasow, Epwarp Orro, Jr., planning depart- 


Royal 


Corps, Kingston, Ont., 


21 


< 


ment, Carrier Air Conditioning; Syracuse, N. Y. 

Harr, Harovp G., district representative, John 
Bean Mfg. Co., Lansing, Mich. 

Havey, Eart M., body designer, Hudson 
Motor Co., Detroit, Mich. 

InseR, Henry P., ume study, Chrysler Corp., 
Detroit, Mich. 

IrELAN, F. H., general manager, Delco Brak« 
Division, General Motors, Dayton, O. 

Jay, STEPHEN VINCENT, lubrication engineer, 
Humble Oil & Refining Co., Houston, Texas. 

JoRDAN, WiLL1AM Conrapb, general manager, 
Steel Products Engineering Co., Springfield, O. 

Kay, Lesiie, engineer, Perfect Circle Co., 
Ltd., Toronto, Ont., Canada. = 

Kein, J. H., Jr., director of inspection and 
standards, Delco Brake Division of General Mo- 
tors Corp., Dayton, O. 

KNeELL, Herperr J., test observer, Wright 
Aeronautical Corp., Paterson, N. J. 

KNIPPING, HERMANN, assistant sales manager, 
W. Ferd. Klingelnberg Soehne, Remscheid, Ger- 
many. 

Kurtz, JoHN Victor, draftsman, engineering 
department, Ford Motor Co. of Canada, Ltd., 
Windsor, Ont., Canada. 

LAUGHTER, Davin Rosert, sales 
Cimatool Co., Dayton, O. 

LAUGHTER, GrEorceE D., 
tool Co., Dayton, O. 

LEASENFELD, CHARLES J., correspondent, C. J. 
Tagliabue Mfg. Co., Brooklyn, N. Y. 

Lewis, Frep O., superintendent of transporta 
tion, Dayton Power & Light Co., Dayton, O 

Lines, Tex S., detail draftsman, Hudson Mo 
tor Car Co., Detroit, Mich. 

LomsBarp1, Loreto, draftsman, Glenn L. Mar- 
tin Co., Baltimore, Md. 

(Continued on page 30) 


manager, 


sales engineer, Cima 











About SAE Members: 








Walter O. Briggs, chairman, Briggs Man- 
ufacturing Co., recently presented a gift of 
athletic equipment to the Michigan State 
Normal College. 


Charles R. Miller and George A. 
Round, Socony-Vacuum engineers, were on 


the program of Cleveland’s fall clinic for gaso- 
line station attendants held early last month. 


R. E. Northway has been named me- 
chanical research engineer, Saco & Lowell Shops, 
Biddeford, Maine. He was previously special 
machine and tool designer. 


Sherman M. Fairchild, president of Fair- 
child Engine & Airplane Corp., has been named 
president of Fairchild Aircraft Corp. 


Clinton Brettell has been named chairman 
of an engineering committee for the recently 
formed private carrier division of the American 
Trucking Association. He is organizing a com- 
mittee which will be representative of the 
various private carrier groups. From 1927 
until his recent resignation Mr. Brettell was 
Superintendent of garages for R. H. Macy & 
Co., Inc., N. Y. He has been identified with 
automotive transportation and maintenance since 
1914, supervising oil company, chain grocery, 
haulage and department store fleets. He has 
not yet announced his future plans. 


Edward P. Warner has been added to the 
faculty of Norwich University, Northfield, Vt., 
as special lecturer on the development and fu- 
ture of air transportation. 


Richard H. Valentine is secretary-trea- 
surer of Van Alst Motors, Inc., car dealers in 
Astoria, N. Y. 


William A. Heine, Jr., until recently re- 
search associate, National Bureau of Standards, 
Washington, has joined the staff of Tide Water 
Associated Oil Co., Bayonne, N. J., as 
motive engineer. 


auto- 


Lee Oldfield 
To Schwitzer- 
Cummins 





Lee Oldfield has been appointed consult- 
ing engineer of the Schwitzer-Cummins Co., 
Indianapolis. 


Herbert G. Winter has joined H. W. 
Shay & Associates, Highland Park, Mich. 


N.B.M.A. Officers 


The newly elected officers and directors of 
the, National Battery Manufacturers Association 
include four SAE members. E. T. Foote, vice- 
president of Globe-Union, Inc., was elected 
second vice-president. Named to the board of 
directors were: F. C. Kroeger, general man- 
ager, Delco-Remy Corp.; S. W. Rolph, vice- 
president and general manager, Willard Storage 
Battery Co.; and B. F. Morris, vice-president, 
‘Thomas A. Edison, Inc. 





George T. Chapman is machine develop- 
ment engineer with Eaton Manufacturing Co., 
Spring Division, Detroit. He joined that com- 
pany early in October. Mr. Chapman was pre- 
viously design engineer with Carborundum Co., 
Hutto Machine Division, also Detroit. 


Victor W. Kliesrath, vice-president and 
director of Bendix Aviation Corp. and director 
of engineering of Bendix Products Corp., has 
been named general manager of the latter com 
pany. This announcement accompanied news 
of changes in the corporate structure of Bendix 


V. W. Kliesrath 


General Manager 


Aviation “for more practical operation of its 
business under present day conditions.” Mr. 
Kliesrath joined the .Bendix organization at 
the time of the acquisition of the Bragg-Klies- 
rath Corp. by Bendix Aviation. 


Paul G. Hoffman, president of Studebaker 
Corp., who also is president of the Automotive 
Safety Foundation, outlined the industry’s high- 
wav safety movement at a luncheon sponsored 
by the Foundation’s board of trustees at the 
Hotel Commodore, New York, Oct. 29. He 
made another Automobile-Show week safety 
talk before the Advertising Club of New York 
at luncheon, Oct. 27. 

Mr. Hoffman has also been named a mem- 
ber of the jury which will judge entries in a 
national competition for the most suitable struc- 
tural and architectural design for an elevated 
highway, sponsored by the American Institute 
of Steel Construction. 


Howard Hill is student \ubrication engi- 
neer with Shell Petroleum Corp., St. Louis, Mo. 


Merton H. Blank has been promoted to 
chief engineer of the Hydraulic Coupling Divi- 
sion of the American Blower Corp., Detroit, 
with which he has been affiliated since the first 
of the year. 


Gerthal French, formerly aviation depart- 
ment, Sinclair Refining Co., New York, has 
affliated with the Richfield Oil Corp., Los 
Angeles, as manager of the lubricating sales 
department. 


tN 
nN 





Dr. Miller McClintock, director, Bureau 
for Street Traffic Research, Harvard Univer 
sity, addressed the Engineering Society of De 
troit at its Nov. 5 dinner meeting. 

Dr. Paul H. Schweitzer, 


engineering, State 


professor of 


Pennsylvania College, has 





P. H. Schweitzer 


Lieutenant 


Commander 


been appointed lieutenant commander, United 
States Naval Reserve. 


Paul S. Lane, metallurgical engineer, Amer- 
ican Hammered Piston Ring Division, Koppers 
Co., Pittsburgh, spoke on ‘Structure and Wea 
of Gray Cast Iron,” before the Philadelphia 
Chapter of the American Foundrymen’s Asso 
ciation, Nov. 12. 


]. D. Armour, chief metallurgist, Union 
Drawn Steel Co., addressed the Saginaw, Mich., 
Section of the American Society for Metals, 
Nov. 16, on “The Free Machining Steels — Their 
Metallurgy and Machining Characteristics.” 


Norman G. Shidle, executive editor, SAE 
JouRNAL, has been appointed to the executive 
board of the New York Business Paper Editors. 


James Y. Scott, executive vice-president 
and general manager, Van Norman Machine 
Tool Co., Springfield, Mass., has been made a 
member of the executive committee of the As- 
sociated Industries of Massachusetts. 


William B. Todd has resigned as vice- 
president in charge of sales and director of the 
Jones & Laughlin Steel Corp., Pittsburgh. He 
joined the company in 1922, at that time re 
signing as vice-president of Union Drawn Steel 
Co. 


Alfred P. Sloan, Jr., chairman of the 


board, General Motors Corp., has accepted an 
invitation to address the Life 
Insurance Presidents at its 31st annual conven- 
tion, New York, Dec. 2 and 3. 


Association of 


William A. Irvin, president of the United 
States Steel Corp., will become 
of the corporation on April 5. 


vice-chairman 


Louis R. Jones 
With Hupp 





Louis R. Jones has been made assistant 
engineer of the Hupp Motor Car Corp., Detroit, 
Mich. He was previously chief engineer of the 
Auburn Automobile Co., Connersville, Ind. 
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SAE Men on A.P.I. Program 


Charles F. Kettering, vice-president and direc 
tor of research, General Motors Corp., was th 
principal speaker at the 18th Annual Meeting 
of the American Petroleum Institute, Chi- 
cago, Nov. 8-12. 

K. G. Mackenzie, The Texas Co., James B. 
Rather, Socony-Vacuum Oil Co., Inc., and Leo 
Huff, Pure Oil Co., respectively, presided at 
sessions devoted to Miscellaneous Topics, Iso- 
octane and Truck Tanks. SAE members who 
presented papers include G. A. Hope and W. S. 
Mount, Socony-Vacuum Oil Co., Inc.; Gustav 
Egloff, Universal Oil Products Co.; S. D. Heron, 
Ethyl Gasoline Corp.; Neil MacCoull and K. L. 
Hollister, The Texas Co. 

The papers presented by S. D. Heron on “100 
Octane Number Fuels,” and by Dr. Gustav 
Egloff, with J. C. Morrell, and E. F. Nelson, on 
“Aviation and Motor Fuels as Produced by Pol- 
ymerization,” were published in the Nov. 17 
issue of National Petroleum News. 


B. A. Ruhling is president and manager 
of the Midland Rubber Co., Cedar Rapids, 
lowa. He previously vice-president in 
charge of production and development, Rubber 
Industries, Inc., Keokuk, Iowa. 


Was 


Harrison L. Hart has been named general 
sales manager, Wico Electric Co., Springfield, 
Mass. advancement he 


mid- 


Before this was 


Harrison L. Hart 
Manages Sales 





Pos | 


with headquarters in 
He joined the Wico organization in 
1913, immediately after leaving school. 


west district manaver 


Chicago. 


Eugene Herzfeld, who has been affiliated 
with the New 
York, as has taken a 
similar Edison Co., 
Detroit. 


Combustion Engineering Co., 
engineer, 


the Detroit 


mechanical 
position W ith 


C. Lincoln Christensen has joined the 


Tide Water Associated Oil Co., New York, as 
automotive engineer, sales engineering depart- 
ment. He was previously technical adviser, I. 
Edwin Tanenbaum, Inc., New York. 


Edward W. Dart has joined the Glenn L. 
Martin Co., 
formerly 
cratt Corp., 


Baltimore, as engineer. He was 


Farmingdale, Long Island, N. Y. 


O. E. Szekely, president of the Szckely 
Corp., has announced that his company’s of- 
fices and experimental laboratories have been 
moved from Elmira, N. Y., to Pitcairn Field, 
Willow Grove, Pa. He will make his head- 
quarters at the new address. 


Robert D. Byers has been appointed chief 
instructor and engineer, Border Cities Aero 
Club, Windsor, Ont., Canada. He formerly 
held a similar position with the Hamilton, Ont., 
Acro Club. 


Herbert Coggins, General Motors of Can- 


ada, Oshawa, Ont., became superintendent, 
chassis assembly division on Oct. 1. He had 
been superintendent of standards, assembly 


division. 
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chief draftsman for the Seversky Air- 








.... At Home and Abroad 








Oliver F. Allen has severed his connection 
with the Public Works Administration in New 
York so as to devote more time to his practice 
as consulting engineer, especially in reference 
to Diesel engines, powerplants and internal en- 
gineering and production liaison. He continues 
as managing director of Martin Motors, Inc., 
and secretary and director of American Rezo, 
Inc. 


Maurice J. Zucrow 
Consultant 


Maurice ]. Zucrow has established an 
office as consulting engineer at 415 N. LaSalle 
St., Chicago. He was previously research en- 
gineer, Republic Flow Meters Co., Chicago. 


R. C. Allan, who has served as assistant 
sales manager in the carbufetor division of Ben- 
dix Products Corp., now heads the sales depart- 
ment of the same division. His headquarters are 
in Detroit. 


Earle A. Wiener has charge of Lincoln 
and Zephyr service at the R. E. Moorhead 
Agency, Mansfield, Ohio. He was formerly as- 
sistant service manager, Ad Adams, Inc., Cleve- 
land. 


Leroy R. Ruoff has joined the staff of De- 
troit Compensating Axle Corp. as sales engineer. 
He was formerly manager, Truck Equipment 
Co., Long Island City, N. Y. 


Herbert Hartley, formerly technical of- 
ficer, mechanical section, Shell Co. of Australia, 
Ltd., Sydney, has been promoted by his com- 
pany and transferred to its head office in Mel- 
bourne to take charge of testing and research 
work, mechanical section. 


Lester F. Campbell is engincer with Pratt 
& Whitney Aircraft, division of United Aircraft 
Corp., East Hartford, Conn. He was formerly 
assistant chief inspector. 


John W. Oehrli has been named chief 
engincer, Lycoming Manufacturing Co., Wil- 
liamsport, Pa. He was previously engineer in 
charge of design. 


At Truck Show Banquet 


Walter A. Olen, president and general man- 
ager, Four-Wheel Drive Auto Co., was the 
principal speaker at the National Motor Truck 
Show banquet, Newark, Nov. 11. Martin 
Schreiber, Public Service Coordinated Transport 
Co., was toastmaster. 

John F. Winchester, president of National 
Motor Truck Show, Inc., and manager, auto- 
motive department, Standard Oil Co. of N. J., 
was presented with a testimonial parchment 
expressing appreciation for his work in the 
motor truck industry. 

Many other SAE members were seated at the 
speakers’ table. 
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Forest S. Baster has been named chief 
engineer of The White Motor Co., Cleveland. 
Before this promotion he was assistant chief 


engineer in charge of engines. 


Harry D. Goldstein, formerly draftsman, 
Naval Aircraft Factory, Philadelphia, has been 
made junior aeronautical engineer. 


William P. Kennedy, general manager, 
Brodie System, Inc., is author of “A Scientific 
Service,” an article appearing in the October 
issue of The Marine News. 


F {natoly M. Kriguer has been named head 
of engineering department, Autozavodim. Mo- 
lotva, Gorky, U.S.S.R. He previously 
assistant chief chassis designer. 


was 


Fred C. Booth, who has been connected 
with the Ford Instrument Co., Long Island City, 
N. Y., has joined the Sunnen Products Co., St. 
Louis. 


R. M. Barnhart, a graduate of the Univer- 
sity of Detroit, has been named chief engineer 
of Brown Industries, Spokane, Wash. 


Earl M. Sawyer has resigned his position 
as superintendent of equipment, New Hamp- 
shire Highway Garage in Concord, to accept a 
position as purchasing agent for the Carl Frink 
Manufacturing Co., Clayton, N. Y. 


Seiji Konishi has been appointed assistant 


factory manager, Kawasaki factory, Tokyo 
Jidosha Kogyo Co., Japan, manufacturers of 
trucks, buses and tractors. He formerly was 


chief designer, automotive department, Tokyo 
Gasu-Denki Kogyo Co., Ltd. 





Samuel F. Arbuckle 


Samuel F. Arbuckle, who is credited with 
having invented the double-filament automobile 
headlight and tail light bulbs, died of a heart 
attack, Oct. 12, while in New York on a busi- 
ness trip. He was president of the Samuc! F. 
Arbuckle Corp. and the United Lens Corp., and 
made his headquarters in Detroit. 

Mr. Arbuckle, who has been described as “a 
genius in various matters electrical,” became a 
member of the Society in 1920. At that time 
he was afhliated with the U. S. Automotive 
Corp., Connersville, Ind. In 1922 he was named 
vice-president and general manager of the Mono- 
gram Lens Co., Detroit, and continued in that 
position until 1931 when he became president 
of the United Lens Co. 

His interest in automotive electrical equip- 
ment dates back to 1913 when he was affiliated 
with the Ordinance Dimmer Co. 

Mr. Arbuckle was born in Indiana in 1885 
and was educated at Georgetown and J. B. 
Stetson Universities. 


Donald P. Stokke 


Donald P. Stokke, a junior member of the 
Society, died on Oct. 30. Mr. Stokke was 
employed as inspector by the Pratt & Whitney 
Aircraft Co., East Hartford, Conn., with which 
he had been affiliated since 1935. Prior to that 


he had been a partner in the Reliable Auto 
Sales Co., and a dynamometer operator with 
the Ray Day Piston Co. He was 25 years old 


and a graduate of the Polytechnic Institute of 
Brooklyn. 
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the resistance and disturbance of the au 
through which the plane passes will cause new 
and insurmountable problems. In order to move 
through the air at a speed much faster than 500 
m.p.h., he believes, will require different 
machine, perhaps a rocket. 

Mr. Sikorsky was introduced by Rex B. 
Seisel, assistant chief engineer, Chance Vought 
Division of United Aircraft 
the meeting. 


some 


Corp., who pre- 
sided at 

A preview of 1938 cars by Joseph Geschelin 
was the feature of the Oct. 26 Southern New 
England Section meeting. Although the lay- 
man will nothing radical in the new 
models, the trained eye of the engineer sees 
great advances over last year, said Mr. Gesche 
lin, who is Detroit technical editor for Auto- 
motive Industries. The 1938 models, he added, 
present an outstanding display of sheet metal 
engineering. 

Engines, 
been 


see 


continued, have not 
revolutionary changes, but 
units have been refined and made 
efhcient. Progressive mechanical advance 
ment has been made in riding quality, frame 
rigidity, and features tending toward safer and 
more vibrationless performance, he added. 
Hypoid axles, Mr. Geschelin reported, have 
been almost universally adopted and the remot 
vear shift is making headway on the 


the speaker 
subjected to 
time-tested 
more 


more ex 
pensive models. He likewise noted that steer 
ing gear reductions have been cut down in 
many cases, which, he said, may be a safety 


battery-under-the 


factor Th toward 
hood art 


move 


angements, he believes, should be we 


. : 1 
received. 


Accessories Crowd Car 
Interior, Oswald Claims 
@ Detroit 


automobile body 
features to provide 


Designers are sacrificing 


roominess and accessibility 





modern motor car, 
according to John Oswald, chief body engineer 
of the Olds Motor Works, Lansing, Mich. Ad 
dressing the Detroit Section at the Hotel Statler 
Oct. 18 he added that the present tendency to 
on body had resulted in 
tunneling and poor placement of such acces 
heaters and radios. Floor lines and 
roof lines, he declared, have been dropped too 
low, handicapping the automobile passenger in 
getting into the car or out of it. 

“Let me emphasize,” he said, “that regard 
less of what the style or construction of the 
future automobile may be, first and foremost 
the car buyer and his reactions must be consid 
ered. He has come to expect a great deal in the 
way of riding comfort, refinements, roominess, 


space tor the adjuncts of the 


encroach roominess 


sories as 
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ease of access and control and these things must 
not be sacrificed to accommodate the mechanical 
features of the car. The interior of an automo 
bile should be in keeping with the modern liv 
ing room where the user can relax. Operating 
a car should prove just as comfortable and en- 
joyable as sitting in an easy chair at home.” 

In discussing this phase of Mr. Oswald's talk, 
J. E. Schipper, editor of the Detroit Section’s 
Supercharger, asked why passengers as well as 
the driver had to be seated in the same uncom- 
fortable upright position when the passengers 


should be permitted to relax. In reply, Mr 
Oswald declared that the irregular roads of 
today would make an “easy chair’ position 
quite uncomfortable. The railroads, he said, 
have agreed after experimentation, that the 
most vertical sitting position is the most com 


discussion of this 
on the floor, with bus engineers 
declaring that reclining seats with headrests had 
introduced a higher degree of comfort in buses 


fortable for long trips. Lively 


question aros¢ 


In his paper Mr. Oswald expressed doubt that 
the rear-engine car would be adopted soon, al 
though he admitted many of its advantages ovet 
the front-engine car. Probably much ne: 
realization, he declared, is the unit type of con 
struction as against the present type in 
the 


re 


which 


frame and chassis are a separate unit from 
the body. However, he declared that with pres 
ent construction the industry has a great deal 
more flexibility for making changes and im 


provements in appearance and manufacture, 


whether it be on the body, chassis, or both 

If the body of the future car contains all th 
principal members of the frame, the dividing 
line between chassis and body will disappear. 


he said, in which case the body designer will bx 
responsible for a greater unit. This 
a reorganization of the whole structure of th 
motor industry both from the standpoint of 
designing and manufacturing. Greater ingenuits 
will be required of stylists if the unit type con 
struction comes, he said, for naturally th 
construction will require experimental 
work than has been done before and after a 
structure has been worked out to stand the gafl 
of the highways there will be a 
standard procedure in construction which ma 
handicap stylists. 
Floyd F. Kishline, 
Section, the 
point, with the declaration that body weight has 
increased at least 100 per cent in the last 15 or 
18 years. This aroused 


may mean 


car 


unit 
more 


more ofr 


Detroit 
engineer's view 


chairman of the 


asserted chassis 


keen discussion on th 
problem of obtaining stiffness of the 


bod 


1 
comobpin 


and chassis units, particularly in the ca 


of convertible type cars. The suggestion was 
offered that the creation of new automoti 
materials will influence construction manufa 
ture more than it has in the past. Mr. Kishlin 
offered the opinion that “whether we like it 
not, and almost without knowing anything 
about it definitely, the body and chassis are 
eradually approaching the unit construction.” 
The customer was pictured as an expert 
the use of products rather than a critic of d 
sign, when Henry G. Weaver, director of th 


customer research staff of General Motors Cor; 


addressed a joint meeting of the Aeronautic 
Jumior-Student Activities of the Detroit Section, 
Oct. 11. Mr. Weaver advised his engineering 
audience to recognize this function of the con 
sumer and adhere to the philosophy: find- 


ing out what people /ike and doing 
it”... “ — finding out what people don’t I1ke 


— doing less of it.” 


more ol 


He described customer research as an operat 
ing philosophy rather than an isolated functional 
activity, and outlined his methods as: (1) find 
ing out what the customer 
the product the he wants it, consistent of 
with sound engineering, (3) describing 
the product or the service in the same language 
the customer uses in expressing his wants, 
(4) synchronizing sales and service procedures 
with customer psychology and buying habits. 


wants, (2) building 
way 


course 
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Mr. Weaver decried the 
ot almost everyone that he or she can work uy 
an effective questionnaire of the kind used in 
customer research. Himself a graduate mechan 
ical engineer, he declared that this unexplored 
held of customer research is destined to becom 
recognized as a profession comparable to th 
protession of cross-examination in the legal field 
In that connection he added that the most hel; 
ful guidance he has found is in legal text book 
dealing with the technique of cross-examination 


common conviction 


Money spent by American manufacturers 11 
advertising and the development of foreign 
trade, particularly in Central and South Ame: 


ica, 1s jeopardized by inability to service equy 
ment sold in these territories, according to Joh: 
Schlegel, director of foreign trade 
the Pan-American Airways System, 


speaker on the program. 


relations to 
and cond 
Manutacturers of 


automobiles, tractors an 


igh precision machinery are benefiting direct! 
development of air limes by Pan 
said. He predicted that tran 


\tlantic operations will have a marked effect o1 


from 


American, he 


the sale of precision machinery in Europe b 
cause of the importance of the time element in 
supplying replacement parts for such equipment 
He illustrated this with an example of a 
American Diesel manutacturer unable to m 

German competition in South America on at 
engine because his price was four or five hun 
dred dollars above that of the German Dies« 
Quick replacement service by air line from th 
United States enabled this manufacturer to put 
Diesels in operation with only $100 worth of 
spare parts on hand, while the foreign engine 
required five or six hundred dollars worth ot 
spare parts to assure continuity of operation 
This applies also in the sale of automobiles in 


South America, he said. 

Definite plans for trans-Atlantic service wer 
formulated by Pan-American seven years ago 
and the South American routes 
a testing ground tor equipment and personn 


he added. 


have served as 


Floyd Kishline, chairman of the Detroit Se 
tion, presided at the meeting with A. C. Haz 
ard, chairman of the Junior Student Activit 
introducing Mr. Weaver. Prof. W. F. Gerhardt, 
ot Wayne University, introduced th 


\cronau 
: ' 


tics Activity speaker. The session was closed 
with motion pictures flown from New York t 
Detroit by American 


arrived during the 


plane that 


Airlines on a 
meeting. 


Reviews and Predicts 
Cooling System Progress 
@ Washington 


} 


That the place of the radiator engineer wi 

taken by the cooling stem engineer, wa 
the prediction made by L. P. Saunders, director 
of engineering, Harrison Radiator Corp., in 
talk before the Washington Section, N¢ ER 
owed that vear by year the demand t 
iutomobil s cooling system ha ali 
ing, despite advances made in road 

nd other factors of performance. 

lo prove that cooling systems have met the 


demands during the past half decade he quoted 


heures to the effect that despite the fact that 
engine sizes have increased 6.5 per cent and 
frontal areas have decreased 12 per cent, heat 
dissipation (B.t.u. per sq. ft. frontal area) ha 
increased 70 per cent during the same period 
Mr. Saunders believes that more attentior 


should be paid to antifreeze tests betore car 


ire actually put into production ‘A 50-5 
mixture of alcohol and water,’ he aid, “‘has 
very much lower volumetric heat capacity than 
that of water. I believe it is highly desirabl 
to run dynamometer tests with antifreeze mix 
tures, shutting the engine down at various 
operating temperatures to measur actual quan 
tity of liquor loss.” 

Oil cooling, he believes, will eventually com 
into its own, and oil coolers will be put on 
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rs tor the specific purpose of providing better 


ration trom the owner's point of view. 
In concluding his talk Mr. Saunders stated: 


Ope 


Whether or not the radiator will maintain its 
present position on the front of the automobil 
uns to be seen. Any and all ideas regard- 
ing ot positions may now be considered, no 
matter how wild they may seem at first. New 
tvpes of cores may be forthcoming, as well as 
new locations for fans, overflow tanks and 
hiller caj With the cooperation of body de 
ieners I beheve that we may have new front 
end designs that will benefit all of us.” 
\dmitting that to predict is to lay oneself 
vay to ridicule, he stated his belief that “pres 
tems may develop in which the water 
ucket will operate under much higher pres 
than those now in use and fans will oper 
nder higher pressures, so that looking back 


Knowledge, it wouk “ 
i led ld | 


| 


ht of new 


ble to ‘sell’ the idea of a cooling system 
to those in use today. 

\mong those taking part in the discussion 

\ Licut. Com. R. Botta, Dr. H. ¢ Duu 
Ma \. H. Foster and other 


Praises Engineers for 


Fine Job on 1938 Cars 


@ New England 
Motorists are getting more efhciency, satet 
dded dollar value in the 1938 cars, Dean 
i 3 ot the Massachusetts Institute of 
| nol engineering department, told the 
nbers of New England Section, at his an- 
u icw of the present models, Nov. 9. He 
tate that this year the makers went about 
rK Of improvements and refinements in 

rderly manner and did a fine job. 
Engineers improved on_ valves, pistons, 


ngine lubrication, cooling, pumps, brakes, 

bodies, frames, springs, vision and other units,”’ 

aid, adding, “But the motorists do not 

alize it because all of these things are out of 

sight. Yet they get the results in the way the 
ride and handle. 

It would not have been sensible to scrap 

di worth millions of dollars to try to mak 

radical changes this year. As eye appeal is con 


dered about 85 per cent of the sales value and 
tl 1937 bodies were excellent there was no 
d to change the lines very much. 
The manufacturers decided to let the motor 
ts decide whether or not they want the new 
ir shifting by making them optional 
‘ } People do not realize th x tensive 
t nat al mad it yreat cost to prove 
1 right. If the public decides it 
th wili lat become standard 
entin i » CO’ om unit 
accepted that vechanical im 
1 ne woeut ( ( wea 
S he units ar rouped in_ better 
ik a large total This means tha 
ice work on cars, which means 
vners in these days of excessive 
t \ 
Mr. I then outlined what has been don 
t ke the mechanism better, taking each 
unit turt IH1e made it easy to understand 
vreater efficiency built into the 1938 models 
He predicted that more cars will have the coil 
in the rear instead of leaves next vear 
ndependent wheel springing is growing all 
the world,’ Mr. Fales said “Many ask 
ut its use on all four wheels. Indications 
ow that we need one axle at least to hold 


the car on the road. That does not mean w 
hall not have independent springing on. all 
wheels in the future. More experimenta 


tion will be needed to get final approval by th 
manufacturers. 


“There is no question but what the makers 
are Safety-conscious, Today's cars are built so 
mechanical failures are negligible. We at Tech 





NEWS OF THE SOCIETY 


President Woolson Visits Pacific 
Coast Sections and Colorado Club 


ISITING 
Harry 1 


the West, 
Woolson 


SAI President 
honor guest at 
Northern California, 


V 


October mectings of the 


Was 


Oregon and Northwest Sections of the So 
cicty and the SAE Club of Colorado. John 
\. C. Warner, secretary and general man 


ager of the Society, accompanied Mr. Wool 
son on his visits to the Pacific Coast Sections, 
and both present at the National 
Aircraft Production Meeting in Los Angeles, 
Ost. 7 they visited with m« 
of the Southern California Section. 
In the Mr. Wools 
is about to bring his moving picture camera 
into with (2) Howard 
Harry LauFer, Northern 
chairman, the 


men were 


Qy. There mbers 


above pictures: (1) yn 
Baxter and 
Section 
Seattle ( 


action 
Calitornia 


as subjects. At 


2) 
5 





W. W. Churchill, chairman of the North 
west Section and Mr. Woolson are guests 
aboard Stanley W. Donogh’s yacht, as is 
(4) Mrs. Woolson who is pictured with 
her hostess, Mrs. Donogh 

From Portland (5) Mr. Woolson and a 
group of Oregon Section members visited 
limberline Lodge, high on Mt. Hood; (6) 


Joseph P. Seghers, Oregon Section chairman, 


stands at the 


‘1 he 


door 


ot 


the 


lodge 


candid-camera man was not on hand 


to photograph Mr. and Mrs. Woolson with 
SAI 


gold mines 


ot the 
visited the 
and wert 
Welsh luncheon 
Denver. 


members 
the \ 
vuc 


ts 


t 


at 
Cc 


Club 


a specially 
entral 


ot Colorad« ® 


at Idaho Springs 


as 


arranged 


City, outside of 
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are working all the time to find the cause of 
motor accidents. We found that simple things 
like a loose cover on a battery allowed fumes 
to get into a car and bother driving. Putting 
the battery under the hood will prevent this. 

“We have found that one of the real dangers 
is the gas that comes from the breather pipe. 
No one has yet discovered just what type of gas 
it is but it certainly is very bad. Taking the 
gear-shift lever out of the floor will plug up 
that hole against fumes. 

“What effect putting headlights into the fen- 
ders will have on safety remains to be proved. 
The question arises as to whether or not the 
vibration of fenders will throw the lights out 
of adjustment. If a fender is hit in a bump 
and is not repaired properly the light will not 
be right. 

“We are not going to cut down accidents 
unless owners keep their cars fit to drive. In 
Massachusetts we have two compulsory inspec- 
tions a year. They are very good, but should 
be more strict, especially for cars eight and 
nine years old.” He paid a high tribute to 
the tire manufacturers for the excellent product 
they are turning out to keep pace with the 
automotive improvements in power. 

Mr. Fales then told of an interesting check 
up on speed. “A number of physicians who 
go to Florida each winter agreed to make a 
check up. They drove at varying speeds. Their 
report was that 50 miles an hour is fast enough. 
They said when driving at a higher rate ther« 
was nerve tension that is not good for drivers.’ 
At the end of his talk, Mr. Fales, who is past- 
chairman of the Section, answered questions for 
more than an hour. He was introduced by 
Section Chairman John H. Walsh. 


Vision-Lined Tractor 
Engine is Developed 


@ Milwaukee 


Automobile engineers have paid considerable 
attention to the matter of vision, but the tractor 
men have gone them one better—they have 
designed an engine that is easy to look past. 

A. W. Lavers, chief engineer, tractor divi- 
sion, and W. E. Swenson, engine designer, 
Minneapolis-Moline Power Implement Co., told 
members and guests of the Milwaukee Sect on 
about it Nov. 5 in their paper “A Vision-Lined 
Engine for a Vision-Lined Tractor.”” Mr. Swen- 
son did the speaking, and Mr. Lavers, who 
was SAE Tractor and Industrial Power Equip- 
ment vice-president in 1936, took part in the 
discussion. 

The first step in meeting the demand for a 
narrow engine, the authors stated, was to elimi- 
nate, as much as possible, the bumps caused 
by air cleaners, magnetos, manifolds and other 
adjuncts of the engine. Compactness was 
achieved by departing from the more conven- 
tional layout, they said, explaining that the 
valves are horizontal and the rocker arms arc 
vertical, acting directly between the camshaft 
and valve stems. No push rods are used. The 
cylinders are blind bored, as part of the com 
bustion chamber is cast with the block. They 
stated further that the “head” bolts on the 
side and contains the spark-plugs. Various 
compression ratios are obtained by making it 
either concave, flat or convex. It was ex- 
plained that, as no working parts are affected 
by changing the “head,” the arrangement 
makes it extremely simple to change compres- 
sion ratios. 

The engine is of 3% in. bore by 4% in. stroke 
and, burning gasoline, develops 32.5 hp. at 
1500 r.p.m., with a 444 to 1 compression ratio. 

The authors described in detail the crank- 
shaft, which is mounted on two ball bearings. 
Elimination of the center main bearing, they 
said, does away with the necessity of having 
an oil pan. 

It was found necessary to study crankshaft 
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deflection carefully and the apparatus developed 
for this purpose was described. It consists of 
a mirror mounted slightly off center on the 
end of the shaft which reflects light from an 
arc light on a photographic film. The reflec 
tion is a true circle when the engine is driven 
by a dynamometer, the authors explained, but 
when the engine carries a full load the circle 
is irregular to a varying degree depending on 
materials used and the design of the shaft. 
The apparatus is calibrated so that the quantity 
of deflection can be determined. Different ma 
terials were used and steel was selected over 
cast iron. The shaft used in production deflect 
about 0.01 in. at full load and rated speed. 


An unusual opening was provided for the 
meeting. The entire glee club of the Waukesha 
Motor Co. turned out in formal attire stimulat- 
ing the remark that “musical talent and engi- 
neering skill go hand-in-hand.” 


The Milwaukee Section welcomes students of 
nearby colleges and universities to its meetings, 
and has reduced the costs of pre-meeting dinner 
tickets for those who are student members o} 
the Society. 


Predicts Design Changes 
To Meet New Market 


@ Chicago 
@ Canadian 


Automotive engineers in the next year face 
the most intense challenge to their ingenuity 
that they have ever experienced, Norman G. 
Shidle, executive editor, SAE Journat, predicted 
in talks before the Chicago Section, Nov. 8, 
and the Canadian Section at its Montreal Meet- 
ing, Nov. 22. 

Mr. Shidle sees the objective of automobile 
design changing from trying to give customers 
more for their money toward giving them the 
same in comfort and performance for less 
money. About 60 per cent of all the automo- 
biles in use in American cities, he pointed out, 
are owned by families whose income is less 
than $2000 per year. 

Body engineers and stylists, he said, may 
make an important design contribution by at- 
tempting consciously to move toward a style 
which would require lighter rather than heavier 
bodies. Radical style changes can be brought 
about gradually, he added, pointing to the dif- 
ferences in appearance between the 1938 models 
and those of 10 years ago as proof. 

Current styles are more simple than _ thos« 
of the past, he said, stating that in many current 
models the very simplicity itself is startling. 

Injected into the economic background which 
seems developing to frame them, it is quite 
within the realm of possibility, he concluded, 
that still more simplified cars in the future 
might create quite a sales sensation. 


Members Test, Then 
Discuss 1938 Cars 


@ Metropolitan 

The stereotyped gear-shift lever will soon be 

a thing of the past, contended Austin M. Wolf, 
consulting engineer, summarizing design de- 
velopments in 1938 cars at the Metropolitan 
Section Meeting, Nov. 16. Devoted ‘to a dis- 
cussion of new models in which Mr. Wolf and 
car company engineers answered a volley of 
written questions, the meeting followed the 
Annual Proving-Ground Outing at Roosevelt 
Raceway, Westbury, L. I., at which 250 turned 
out to test thirty 1938 models, furnished 
through the courtesy of their manufacturers, 
over the straightaways, hairpin turns, and rough 
road of the course. Intent not only on “driv- 
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ing all three’ but on trying out all 30, the 
enthusiastic turnout kept the new cars running 
continually from morning unul dark. 

New arrangements of the gear shift in the 
new transmissions, continued Mr. Wolf, not 
only clear the front seat of obstruction but shut 
out noise formerly admitted by the old gear 
shift lever. In addition to transmission develop- 
ments other highlights of the °38 models were 
named by Mr. Wolf as spring suspensions, 
exemplified by Buick’s rear coil springs; new 
notes in styling, found in Lincoln Zephyr and 
Graham; the Cadillac-16 engine, and the Buick 
piston. Mr. Wolf then took up detail design 
features car-by-car, and concluded with an ex- 
planation of the mechanical complexities of the 
Oldsmobile semi-automatic transmission. 

Before selecting the present type of semi- 
automatic transmission, we tried out a roller- 
type of transmission with an infinite number of 
speeds that was a delightful thing to drive, said 
H. M. Crane, General Motors Corp., explaining 
that it had to be rejected because its cost ap- 
peared to be prohibitive. He pointed out that 
the present design should not be considered the 
ultimate answer, and that a simpler solution of 
the problem is naturally hoped for. 

The year 1911 was a critical one in the his 
tory of the automotive industry, recalled SAE 
Treasurer David Beecroft, Bendix Products 
Corp., in an introductory speech in which he 
reviewed the industry’s history. In that year, 
he continued, the Selden patent suits were 
settled, the SAE Standardization Program was 
started, the first 500-mile race was held at 
Indianapolis, and Cadillac came out with the 
first self-starter. 

As ground committee chairman, Harold F. 
Blanchard arranged the proving ground outing 
through the courtesy of Major George H. Rob- 
ertson, vice-president and general manager of 
the Roosevelt Raceway. Robert M. Cregar, vice- 
chairman, Passenger-Car Activity, was chairman 
at the dinner meeting. 


Newark T. & M. Meeting 
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tunnel at the time. Fire-fighting equipment is 
available, as are wrecking cars, “but a gasoline 
fire in a tunnel is not the same sort of thing as 
a gasoline fre out in the open, where lucky 
motorists can get out of their cars and retreat to 
an open field,” he said. 

Joseph A. Anglada, consulting engineer, New 
York, analyzed the 1938 offerings by truck and 
parts manufacturers in his lucid paper “Devel- 
opment and Trend in Truck Designs,’ at the 
evening session. “The point has been reached 
where gains in truck performance and_ life 
result chiefly from the cumulative effect of con- 
tinual refinements, rather than from radical de- 
partures from established principles of design,” 
he said, following a brief historical résumé of 
the gasoline truck’s progress. 

“Trucks are now more economical and silent, 
speedier, more easily handled, and better-looking 
than was thought possible but a short time ago,” 
he said, pointing out that there is an increasing 
desire of the truck customer to obtain more 
suitable vehicles for his work. Increased intelli- 
gence in maintenance, and in keeping up the 
appearance of trucks is encouraging, he stated. 

Under the chairmanship of T. L. Preble, gen- 
eral chairman of the meeting, the Wednesday 
afternoon session heard F. K. Glynn, engineer, 
American Telephone & Telegraph Co., expound 
the “Economics of Truck Selection.” Shrewdly 
analyzing the requirements to be satisfied in a 
given transportation operation, Mr. Glynn gave 
examples to show how a fleet operator should 
make his choice as to type of vehicle. “There 
are chassis available to meet any kind of re- 
quirement, no matter how special,’’ he said, and 
advised buyers to take advantage of bulk pur- 
chases by planning purchases ahead of time and 
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arranging for delivery at specified times during 
the year. 

Many operators, he thinks, overlook the fact 
that the total cost of transportation over the life 
of the vehicle is the all-important factor in 
making truck purchases. 

Ratings given vehicles by manufacturers came 
in for a round of vigorous discussion from the 
floor. B. B. Bachman, vice-president of Autocar 
Co., pointed out that engineers were forced by 
competition and by the various requirements of 
state regulatory bodies to “up” their ratings. 
Agreeing were G. Waine Thomas, chief truck 
and bus engineer, Reo Motor Car Co., Lansing, 
and Austin M. Wolf, consulting engineer, New 
York. 

Capt. Oscar A. Axelson, Columbia Gas & 
Electric Corp., New York, asserted that too little 
attention is given by truck manufacturers and 
many operators to the question of relative gaso- 
line economy. Clinton Brettell suggested that 
two basic ratings of trucks might well be estab- 
lished: one for short delivery route operations 
and one for long-haul operations. 

John G. Moxey, transportation engineer, Sun 
Oil Co., Philadelphia, braved a vigorous clash 
of opinion in presenting his forceful paper 
““Semi-Trailers vs. Six-Wheelers” at the Wednes- 
day evening session under the chairmanship of 
George T. Hook, editor, Commercial Car Jour- 
nal. Lauded by many from the floor as a basic 
contribution to the literature on “engineered 
transportation,” the paper emphasized the need 
for an operator to study carefully his own trans- 
portation problem, and to project his estimates 
into the future so that he could buy the type of 
vehicle which would show the greatest operat- 
ing profit. 

Discussion finally resolved itself into several 
clear-cut issues: Are semi-trailers and six- 
wheelers fighting over the same bone, or does 
each have a definite field where it alone can 
prevail? If each has its particular field, what 
is it? New terminology was introduced by one 
of the more impartial speakers who called the 
six-wheeler a “rigid six-wheeler,” and the semi- 
trailer an “articulated six-wheeler” in pointing 
out that the semi-trailer is simply an adaptation 
of the six-wheeler, and both are: the offspring 
of a common ancestor, the four-wheeler. 

Rated as less than a half-truth by the several 
discussers were: the claims made in certain ad- 
vertising literature that “a truck can pull more 
than it can carry and it is easier to pull a load 
than to push it.” Stanch defenders were not 
lacking, however, who offered to demonstrate 
its truth practically or mathematically, or to 
justify it on the grounds of “poetic license.” 


Formula for Service 


Presented by Houser 
@ Cleveland 

Automobile service can be expressed by the 
formula: S = P® + C, when S stands for ser- 
vice; P* for profit, policies and personnel; and 
C represents the customer, W. A. Houser, gen- 
eral parts and service manager, Cadillac Division 
of General Motors Corp., told those attending 
the Nov. 9 meeting of the Cleveland Section. 

When a general complaint occurs on any one 
model, he advises: first, that it be fixed as soon 
as it occurs or before, and second, that a com- 
plete report of the trouble be sent to the fac- 
tory so that it may be corrected at its source. 
He emphasized the value of field reactions, but 
noted that they are effective only if it is made 
easy for service men to report the trouble, and 
for factory men to correct it. He recormmends 
that reports be concise and that they be routed 
through the factory to assure that something bx 
done about them in spite of any departmental 
jealousy or feud. 

Mr. Houser noted the necessity of having 
policies carefully planned and consistent. Fre« 
service, he stated, is perhaps one of the greatest 
sources of trouble. It must be subject to rea- 
sonable interpretation by the man in the field, 
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and authority must be given him to render such 
service after expiration of the new-car warranty. 
He also declared that the car manufacturer and 
his dealer must be responsible for servicing all 
parts of the car—the car was sold in one piece 
and should be serviced in the same way. 
Proper attitude of the field personnel is better 
than expert knowledge, Mr. Houser believes, 
and noted that it is good policy to keep in mind 
that the customer is boss. The product and 
the service are good only in the mind of the 
customer, he added, and noted further that in 
the aggregate, the customer is always right, 
although individually he may be wrong. 


Extols New Cars at 
International Luncheon 


National Automobile Show visitors from 
abroad heard John A. C. Warner, SAE secre- 
tary and general manager, outline the technical 
improvements in the new cars as he spoke at 
the International Luncheon sponsored by the 
Automobile Manufacturers Association, Ritz 
Carlton Hotel, New York, Oct. 28. This year, 
he said, manufacturers seem to have concen- 
trated more than ever before on getting results 
for the driver rather than mere talking points 
to attract the buyer. The engineers have made 
the new cars both more pleasant to drive and 
safer to ride in, he declared, and brought at- 
tention to many of this year’s refinements that 
have helped accomplish these objectives. 

Alfred Reeves, vice-president of the Automo- 
bile Manufacturers Association, who shared the 
program with Mr. Warner, gave an enlighten- 
ing address on ‘“‘What’s Ahead for the Automo- 
bile Industry.” B. C. Budd, vice-president of 
Packard Motors Export Corp. and a member of 
the A.M.A. Export Committee, was toastmas- 
ter. Presiding at the luncheon was Robert C. 
Graham, vice-president of Graham-Paige and 
chairman of the A.M.A. Export Committee. 


Upholstery Defined as 
An Engineered Fabric 


@ Canadian 

Textiles are engineered for automotive up 
holstery just as engines, wheels, transmissions 
and other parts of the present-day automobile 
are engineered for the purposes they serve, Dr. 
W. F. Bird, director of research and technical 
control, Collins and Aikman Corp., told mem 
bers and guests of the Canadian Section at its 
Oct. 20 meeting. 

Inspiration used to guide textile manufactur 
ers in making a fabric just as it guided th« 
old-fashioned housewife in making a cake, and 
with the same results, sometimes good and 
sometimes bad, he declared. At that time, he 
added, “day-to-day quality of the same material 
varied greatly because each foreman who had 
charge of the different operations regulated the 
processing of the material; not according to 
basic engineering principles, but according to 
his judgment and the state of his digestion.” 
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Advanced thinkers in the industry who ad 
cated using basic scientific and mechanical 
truths in building fabrics were besieged on all 
sides by ‘fold timers” who believed that suc 


a thing as absolute control of quality, or tor¢ 
casting all manufacturing methods was impossi 
ble, because the raw materials used are not 
standardized or controllable, Dr. Bird said 
There were terrific inhibitions to overcome, but 
they were pushed aside, and as a result the tex 
tile industry has made long strides towards its 


goal, he added. 

The textile industry, working with automo 
tive men, he said, determined tangible requir 
ments that an ideal automobile uphol:tery fabric 
must possess, namely: long life and ability to 
take hard knocks; maximum style and beaut 
ease of handling; elasticity and softness: ventila 
tion for dissipation of body and interior heat: 
maximum resistance to spotting. 

Dr. Bird explained that, with these objectiv: 
in mind, textile engineers built ‘“brick-by-brick”’ 
from information gathered by scientific 
search to obtain a new fabric “which is not an 
inspiration, which is not a novelty, but which 1: 
a basic product built on a solid foundation otf 
basic engineering principles,” adding, that it is 
an especially engineered fabric built to serve 
only the purpose for which it is made—a fabr 
for automobile upholstery. 

“This development is not the end,” Dr. Bird 
declared. “Textile men will never rest. Fur 
ther accomplishments will be attained.” 

Col. Fred W. Miller, general manager of! 
Collins and Aikman of Canada, Ltd., and 
Quebec regional vice-chairman of the Canadian 
Section, introduced the speaker. After the ad- 
dress a motion picture was presented and then 
the meeting was opened for discussion. Section 
Chairman W. E. McGraw presided. 


Wolf Gives Views on 
1938 Design Trends 


@ Baltimore 
More than 90 members and guests of th 
Baltimore Section met, Nov. 4, at the Long 
fellow Hotel to hear Austin M. Wolf, auto 
motive consultant, impartially comment on the 
outstanding features of the new automobiles in 
his paper, “1938 Design Trends,” which was 
published in full in the November issue of the 
SAE JournaL. Dinner was served betore t 
meeting. 


“Chemical Hay” Subject 
of R. E. Wilson Talk 


@ Pittsburgh 


“Chemical Hay for Mechanical Horses,” a 
described and explained by Dr. Robert E. Wi 
son, president of the Pan-American Petroleum 


and Transport Co., stimulated considerable dis 
cussion at the Oct. 19 meeting of the Pittsburgh 


Section. More than 100 members and guest 


attended the pre-mecting dinner and 60 other 
came in later to hear Dr. Wilson tell of the 
change in production and use of gasoline during 


the past three years, fundamental problems fa 
ing the industry, and their probable solution 

Dr. Eugene Ayres, staff chemist, Gulf Re« 
search & Development Co., opened the discu 
sion by asking whether or not the government 
would permit the waste which would occur 
from the hydrogenation of coal. In answer D1 
Wilson said that since coal reserves » far 
ceed petroleum reserves, some foreign countric 
are already placing high taxes on petroleum t 
encourage the use of low grade coal and lignit 
in this manner. 

The various ways of putting butant gas di 
rectly into the engine via a mixing valve b 
vaporization were brought out by George W 
Brisbin, Peoples & Columbia Natural Gas Con 
panies. Others discussing Dr. Wilson's paper 
were Stephen Johnson, Jr., John M. Orr, Charl 
R. Noll, D. C. Johns and Section Chairman 


Ralph Baggaley, Jr. 
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Average Car Said to 
Operate 2100 Hours 


@ Tulsa Group 

From factory to junk pile in 2100 operating 
hours. That short, short story tells the life of 
the average automobile according to L. C. 
Eldridge, Shell Petroleum Corp., in his talk be- 
fore the SAE Tulsa group at its Nov. 5 
meeting. Industrial equipment having the same 
life would operate only 87.5 days on a 24 hr. 
per day basis, or 262.5 days on an 8 hr. per day 
basis, he pointed out, and asked ‘‘why are we 
so willing to accept as a matter of course a rate 
of depreciation in the usage value of our pei- 
sonal automobile that if applied to industrial 
equipment would render business bankrupt in 
an incredibly short time?” 

He partially explained this by noting that in- 
dustrial equipment generally operates with more 
constant speed, load and at more constant tem- 
peratures than do motor-vehicles. In view of 
these conditions, he said, they can be better sup- 
plied with a lubricant more accurately suited to 
their needs. 

But, he said, the motor-vehicle owner can 
prolong the useful life of his car if he “treats 
it with reasonable care at all times; avoids over- 
heating; keeps it in good mechanical adjust- 
ment. By far the most essential thing, however, 
is to give it the best lubrication possible.’’ The 


Baltimore—Dec. 2 


Longfellow Hotel; dinner 6:30 P.M. Han- 
dling Traffic Safely on Highway and City Streets 
—Clarence B. Taylor, Maryland Highway Plan- 
ning Survey, and Wallace I. Braun, traffic engi- 
neer, Baltimore Police Department. 


Buffalo—Dec. 14 


Hotel Statler; dinner 6:30 P.M. Fuels for 
Automotive Diesel and Aviation Engines—Dr. 
W. G. Lovell, General Motors Research Labora- 


tories. 


Canadian—Dec. 15 


Royal York Hotel, Toronto; dinner 7:00 P.M. 
Chicago—Dec. 7 
Hamilton Club; dinner 6:45 P.M. Closed 


meeting. Some Phases of Mechanical Labora- 
tory Test Work —-Al. Brady, Chrysler Corp. 


Cleveland—Dec. 13 


Cleveland Club; dinner 6:30 P.M. Changes 
in 1938 Models — Austin M. Wolf, automotive 
consultant. 


Detroit—Dec. 13 


Detroit City Airport. 


Indiana—Dec. 9 


Anderson Hotel, Anderson, Ind.; dinner 
6:30 P.M. Electric Furnace Brazing—H. M. 
Webber, General Electric Co. Afternoon plant 
visit and demonstration of electric furnace braz- 
ing at the Delco-Remy plant in Anderson. 


Metropolitan—Dec. 15 


The Roger Smith, 40 E. 41st St., New York 
City; dinner 6:30 P.M. Standardization and 
Research Horizons—C. W. Spicer, vice-presi- 
dent, Spicer Manufacturing Corp. 
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trouble is, he continued, that when the car 
owner actually seeks advice on how to 
the best possible lubrication for his car he gets 
one answer from the manufacturer, another 
from his mechanic, and a third version from the 
local oil vendor. “He is confronted with a con 
fusing mass of conflicting recommendations.’ 

Mr. Eldridge regretted that ‘there is in ex 
istence today no definite proven data that will 
enable any one to answer the question as to 
how many miles in general should be 
driven between crankcase oil changes,” and 
listed the many factors that enter into the 
problem. 

“Any unbiased recommendations,” he said, 
“must be based upon the necessity of keeping 
the motor as clean and free as possible of dirt, 


assure 


Cars 


particles of worn metal, free carboneous or 
asphaltic materials, harmful acid formations, 
moisture and dilution.”” To assure this he 


recommends: 

1. Completely drain and flush the crankcase 
and refill with clean oil whenever the oil be- 
comes badly contaminated. 

2. Starting with a light oil for a new car, 
increase the body of the oil consistent with the 
increase in running clearances developed by 
wear. 

3. Service the air cleaner at regular operating 
intervals, taking into consideration the degree 
of dustiness encountered. 

4. If an oil cleaner is used, be sure to renew 
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hltering unit whenever it be 
comes saturated with contamination. 

5. Give the engine and oil a chance by keep- 
ing the cooling system clean and free from scale, 
thereby preventing operating temperatures from 
being excessive. 


the cartridge OF 


Mr. Eldridge emphasized that “‘oil filters can 
be justified only as aids to clean oil, and do not 
climinate the necessity of changing oil.” 

Another paper was presented by R. R. Sloan, 
Buda Engine Service of Tulsa, on “Why Use 
Good Lubricating Oil."’ He carefully explained 
the functions of a lubricating oil and pointed 
to the effects of faulty lubrication. “It is a mis- 
taken idea,” he said, “that specifications can be 
developed to describe the characteristics of suit- 
able lubricants as distinguished from unsuitable 
grades, or to depend upon specifications in the 
purchase of an oil. Existing physical tests of a 
highly refined product will often coincide closely 
with one of poor quality. The only way to 
insure against loss of power, added maintenance 
cost, and shorter engine life is to buy an oil 
which is chemically stable, readily forms tough 
heat- and pressure-resisting film and has ability 
to separate easily from impurities, an oil of the 


best quality produced by a reliable refining 
company.” : 
D. G. Proudfoot, Phillips Petroleum Co., 


introduced the speakers and presided during the 
discussion which kept the meeting open long 
past scheduled closing time. 





oming EVENTS 


National Production Meeting 


Dec. 8-10 Flint, Mich. 
Hotel Durant 
Annual Meeting 
Jan. 10-14, 1938 Detroit 


Book-Cadillac Hotel 


National Passenger Car 
Meeting 
March 28-30, 1938 
Hotel Statler 


Detroit 


National Aeronautic Meeting 
March, 1938 Washington, D. C. 


Summer Meeting 
June 12-17, 1938 
White Sulphur Springs, W. Va. 
The Greenbrier 


Milwaukee—Dec. 10 


Elks Club, Kenosha: 6:30 P.M. 


dinner 


New England—Dec. 14 


Walker Memorial, Cambridge, Mass.; 
P.M. 


dinner 


6:30 Subject — Automotive Crusade and 


Crusaders of 30 Years Ago—James T. Sullivan, 
automotive engineer, Boston Globe. 


Northern California—Dec. 14 


Athens Athletic Club, Oakland; dinner 6:3: 
P.M. Aviation Meeting. East to West Coast 
Moving Pictures. 


Oregon—Dec. 10 


Imperial Hotel, Portland; dinner 6:30 P.M. 
Diesel Maintenance —-J. L. Snead, Jr. Resume 
of West Coast Regional Transportation Meet- 
ing -J. Verne Savage, superintendent, City of 
Portland Municipal Shops. 


Philadelphia—Dec. 8 


Engineers Club; dinner 6:30 P.M. Automo- 
tive Metallurgy — W. J. Diederichs, metallurgist, 
Autocar Co. 


Pittsburgh—Dec. 14 


Get-together dinner and visit to the Mellon 


Institute of Industrial Research 


Southern California—Dec. 10 


Mona Lisa Cafe, Los Angeles; 
P.M. Subject — Fuels and Lubri 


linner 6:3 
ints. 


St. Louis—Dec. 17 
Closed Meeting. 
Southern New England—Dec. 1 


Bond Hotel, Hartford, Conn.; dinner 6:3 
P.M. Uses of Aluminum and Its Alloys — Dr. 
Paul V. Faragher, metallurgist, Aluminum Corp. 
ot America. 


Syracuse—No Meeting 


Washington—Dec. 14 


Cosmos Club; dinner 6:30 P.M Subject - 


Aeronautics. 
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Explains Methods 
of Flaw Detection 


@ Baltimore 

The various types of instruments which de- 
tect flaws in steels were described to 40 members 
of the Baltimore Section by F. R. Wittnebert, 
equipment engineer, Sperry Products, Inc., at 
their Oct. 14 meeting. 

He first classified flaws as inclusions, stratifi- 
cations or laminations, fractures or cracks, fa- 
tigue failures and transverse fissures, and then 
told of methods used to find them. 

The whiting method, he explained, is one in 
which thin penetrating oil, which has first been 
put on the specimen, comes to the surface wher- 
ever fractures occur and appears in the form of 
dark marks on a coating of white lead and 
alcohol which has been placed on the surface of 
the specimen. 

Mr. Wittnebert gave details of electric meth- 
ods including the filing method, in which the 
flaws are indicated by iron filings. He spoke of 
the magnaflux method, which is based upon the 
filing method, but which uses both wet and dry 
applications, also the leakage-flux method and 
the X-ray method. 

The author described the Sperry rail-flaw- 
detector cars which use the Sperry gyro track 
recorder, based upon the electric current method. 
There are 17 of these cars in operation, he said, 
adding that their operations cover some 150,000 
miles of track per year and detect fissures at the 
average rate of one in each ten miles of rail. 


Aviation Topic of 
Technical Meeting 
@ U. of Alabama 


Discussing Air Commerce Regulations and 
the investigation following the Hindenburg 
disaster, Professor Lunde, aeronautics depart- 
ment, University of Alabama, spoke before the 
Student Branch at that school at its first techni- 
cal meeting of the year. An earlier meeting 
was devoted entirely to business. 

Raymond J. Schneller has been re-elected 
chairman of the Branch, and Tom Strang, vice- 
chairman. The post of secretary-treasurer is to 
be filled by an election scheduled for the next 
meeting. 


Sees Little Advance in 


New Car Performance 
@® Indiana 


Automobile manufacturers concentrated on 
eye appeal in building 1938 models and made 
few apparent changes toward higher perform- 
ance, Lee Oldheld, consulting engineer, Schwit- 
zer-Cummins Co., declared before 150 members 
and guests attending the Nov. 11 meeting of the 
Indiana Section. He noted that there are a 
myriad of minor changes and refinements, but 
“there apparently is unanimous agreement that 
adding greater performance and speed would be 
futile . . . that we now have much more 
performance than we can employ with security 
or peace of mind.” 

Mr. Oldfield believes that we may hope to 
see semi-automatic transmissions quite gen- 
erally employed by 1940 or 1941. He recalled 
that several vears ago, in a review talk, he 
advanced the personal opinion that until semi- 
automatic transmissions permitted starting a car 
manually and gave the driver the option of 
positive and conscious control, they would not 
be generally accepted by motorists. These points, 
he believes, have been adequately covered in 
some of the new semi-automatic type transmis 
sions, mentioning particularly those used on the 
Buick and the Oldsmobile. Full automatic 
transmissions, he added, might prove awkward 
in some of our mountainous country. 

A score of members and guests took part in 
the discussion which kept the meeting open 


S.A.E. JOURNAL 


long after the regular closing hour. Taking 
prominent parts were Macy O. Teetor, Section 
Chairman R. M. Critchfield and Rex Hayes. 


Du Pont Chemist Talks 
On Automobile Finishes 


@ General Motors Institute 

Members of the SAE Student Branch at Gen- 
eral Motors Institute heard Dr. C. J. Wells, as- 
sociate chemical director, du Pont Chemical 
Corp., speak on “Automobile Finishes’ at its 
first meeting, Oct. 13. Dr. Wells gave a 
chronological account of the development of 
automobile paints and finishes and the effects 
upon mass production. 

The meeting was opened by Student Branch 
Chairman W. A. Hasbany, who outlined ac- 
tivities planned for the coming year. He then 
introduced R. F. Grogan, secretary-treasurer of 
the Branch, who gave new members of the 
group a short summary of the benefits to be 
derived by students through membership in the 
SAE. 


Student Branch 
Elects Officers 


@ U. of Detroit 
The first regular meeting of the University 
of Detroit SAE Student Branch, Oct. 26, was 
devoted to the election of officers for the forth- 
coming year. Following short talks by Ralph 
R. Johnson, industrial coordinator of the col- 
lege, and Peter Altman, head of the aeronautical 
department, on the Society and the duties of 
officers, the election took place. 


Applications Received 


(Continued from page 21) 


Lona, P. C., inspector, Vultee Division, Avia- 
tion Mfg. Corp., Downey, Calif. 

Loxton, SAMUEL Harry, assistant engincer, 
Birmingham & Midland Motor Omnibus Co., 
Ltd., Birmingham, England. 

Mack, H. A., division manager, Ethyl Gaso 
line Corp., Dayton, O. 

MALNOsKI, JoHN G., general manager, Muncie 
Malleable Foundry Co., Muncie, Ind. 

McIntyre, B. D., president, Monroe Auto 
Equipment Co., Monroe, Mich. 

Meyer, Henry C., fleet sales supervisor, Mil- 
waukee Ave. Motor Sales, Chicago, III. 

Miter, Lestiz T., field engineer, Wright 
Aeronautical Corp., Paterson, N. J. 

Mitcer, Witwiam R., proprietor, W. Miller, 
Vancouver, B. C. 

MueEtcer, Georce A., supervisor, Young Ra 
diator Co., Racine, Wis. 

NyLanperR, Ernest R., vice-president and 
general manager, Baker Equipment Engineering 
Co., Richmond, Va. 

O_pHaM, R. J., student engineer, Chevrolet 
Kansas City, Kansas City, Mo. 

Owen, A. CHANT, equipment sales, G & O 
Manufacturing Co., New Haven, Conn. 

PatTEN, Evean G., service flat rate and tools, 
Pontiac Motor Division, Pontiac, Mich. 

PLatt, FRANKLIN B., president, Erlinder-Platt 
Sales Corp., Chicago, Iil. 

Poock, ALBERT F., Cimatool Co., Dayton. O. 

Poock, HerMan O., master mechanic, Inland 
Mfg. Co., Division of General Motors Corp., 
Dayton, O. 

Poock, Paut W., engineer, Sheffield Gag« 
Corp., Dayton, O. 

REIL.y, JAMEs E., J. P. Stevens & Co., Inc.., 
New York City. 

Ricuarpson, Paut H., experimental engineer, 
Bendix Products Corp., South Bend, Ind. 

Ronpe, FrepericK W., procurement inspec- 
tor, U. S. A. Air Corns, Dayton, O. 
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Edward J. Foley was elected chairman; Frank 
B. Wozniak, vice-chairman; and Bernard J. 
Stralser, secretary-treasurer. Robert H. Freder- 
icks was appointed chairman of the membership 
committee; James A. Gramling, chairman of 
the program committee; and Joseph C. Friedel, 
Jr., chairman of the publicity committee. 

Preliminary plans were made for active co 
operation with the Detroit Section. Motion 
pictures, shown through the courtesy of the 
General Motors Corp., concluded the program. 


About Authors 


(Continued from page 11) 


@® Donald H. Wood left a teaching job 
at Rensselaer Polytechnic Institute, from 
which he was graduated with the class 
of ’20 to join the N.A.C.A. staff at Langley 
Field in 1924. The next year he was as- 
signed to the 20-ft. wind-tunnel section and 
since then has done intensive research on 
engine cowling, propellers, engine nacelle 
locations, airships and large airplane 
models. The work of this section has 
been under his direction since 1929. 


@ CC. E. Zwahl has been a General 
Motors man for 18 years. Before 1927 he 
was metallurgist with the General Motors 
Laboratories. In that year he joined the 
engineering department of Chevrolet Motor 
Co. as metallurgical engineer and his 
work since then has been devoted to metal- 
lurgical lubrication and similar problems 
arising in the manufacture of Chevrolet 
cars and trucks. 


RowLanpb, J. M., resident engineer, Emp 
Sheet & Tin Plate Co., Mansfield, O. 

SMITH, STANLEY B., JR., experimental testing 
engineer, Pratt & Whitney Aircraft, E. Hart 
ford, Conn. 

Squier, Cari B., vice-president and _ sales 
manager, Lockheed Aircraft Corp., Burbank, 
Calif. 

STEELE, WALTER B., service manager, Oak 
Ridge Buick Co., Inc., Tuckahoe, N. Y. 

STEPHEN, A. F., thermostat engineer, Dole 
Valve Co., Chicago, III. 

STICKNEY, WILDER CuRTIS, assistant enginecr, 
Gult Research & Development Co., Pittsburgh, 
Pa. 

SUTHERLAND, FRANK B., garage superinten 
dent, Atlantic Refining Co., Philadelphia, Pa. 

TALMAGE, CHARLES ROBERT, sales engineer, 
Moraine Products, Division of General Motors 
Corp., Dayton, O. 

SWEETMAN, JOHN RicHarD, 5 Midland Ave 
Hawthorne, N. J. 

THOMPSON, Francis B., engineer, Consolidated 
Aircraft Corp., San Diego, Calif. 

Van WAMELEN, J. W., Jr., chief, technical 
department, Royal Automobile Club of Holland, 
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What mn the modern tendency to use wings of low 


flexural stiffness. 


CHASSIS PARTS 


Foreign Technical intnaiigtam 


3y W. A. Tuplin. Published in Inst:tution of 

e = e " Automobile Engineers Journal, October, 1937, 
Writers Are Saying §°:;: eal 
vy Chis paper constitutes a review ol modern 

ractice in automobile gear design and manufac 


‘ ture under the headings: types of gears, form 
AIRCRAFT between wings and tailplanes in relation to ‘ 


of tooth, diameter modification or ‘correction,’ 
pen Blade Vibrati these troubles. The remainder of the paper is advantages of involute system, automobile geat 
—e — ye then devoted to a discussion of the problems in materials, load capacity, permissible stress in 


By B. C. Carter. Published in The Journal of — volved in terms of wings and ailerons. gears, reduction ratio, efhiciency, temperature * 
The Royal Aeronautical Society, September, Appendices are given commenting on the rise, noise, gear failures, lubrication, production 

= : _ } ‘ 1 j , 
1937, | 19 A-1] variation of wing flutter speed with altitude and of gears. Two tables are appended covering 


During devclopment of solid metal airscrews 


in the U. S. many vibration failures occurred 
ind various investigations have been made there 
and elsewhere with a view to overcoming such 
troubles, the author states, and contends that 
the problem is to avoid airscrew failures while 
keeping w 


he 
eat 


low as possible: its solution 
involves mathematical analysis, further develop 
ment of experimental methods, and investiga 
tions in relation to particular combinations of 
engine and airscrew. 

Approaching the subject as an extension of 
crankshaft torsional vibration investigations, the 
author, in association with his colleagues at the 
Royal Aircraft Establishment, has made exten 
sions in the mathematical treatment which 
serve to clarity ideas concerning the modes of 
vibration that may occur and also to form a new 
basis for experimental investigation. The essen- 
tials of this treatment are described in the 
paper, to which there is an appendix giving a 


brief mathematical examination of flexural vi 
bration of clastically encastred blades. 

The results of some vibration experiments on 
1 stationary magnesium airscrew are given and 
comparison is made with the results of theoreti 
cal investigation. Also, a new experimental 
technique is described whereby photograph 
records may be obtained of blade-tip vibration 


relative to the hub in flight. An interesting 
feature of this method is that a flash lamp bulb 
is secured to the blade-tip to form a light 


source. So far, records have been obtained on @ There are sound reasons why Brown-Lipe Ground Tooth Helical 





the hangar only; some results of analysis ar Gears have won such widespread acceptance among leading build- 
a ers of commercial vehicles. 

Variants of a new device for exciting linear 
ind torsional vibrations are described, which In truck and bus transmissions, these superior gears insure quiet 


ire characterized by the magnitude of excitation operation, more efficient performance. Improved sliding clutches re- 


sult in easier shifting. The patented main shaft keeps the gears al- 
ways in mesh, with clutch engagement. 


it anv frequency being capable of adjustment 
during running 


Aero-Elastic Problems All Brown-Lipe Ground Tooth Helical Gears are case-hardened, 
By A. G. Pugsley. Published in Aircraft En and made from chrome nickel molybdenum steel forgings. Shielded 
emecring October, 1937, p. 268. A-1] 


ball bearings of ample capacity are used; they are stabilized to take 


T hi ein a ” — srom ge re es the thrust loads of helical gears. 
search work on flutter and related probiems - ; 
esults of general design significance: and, avoid These and many other advantages explain why Brown-Lipe Ground 
ing mathematics, endeavors to set these results Tooth Helical Gears are standard on all leading makes of trucks 
ut in relation to past and present problems. and buses. 

\ preliminar ection of the paper indicat q - 
the main stability and allied troubles concerned And remember, Brown-Lipe products for replacement purposes are 
ind draws attention to the general similarity of the same high quality as those manufactured for original equipment. 


For prompt, efficient service, see your nearest Authorized Distributor. 
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basic stresses for materials for automobile gears 


and approximate wheel diameters in rear-axle 
drives. 


Die Berechnung der Kraftwagenfederung 
auf Schwingungstechnischer Grundlage 


By E. Lehr. Published in Automobiltech- 
nische Zeitschrift, Aug. 25, 1937, p. 401. [C-1] 

To lay down clear, fundamental rules which 
will enable the designer to select for any given 
automobile a suspension system with the opti- 
mum springing characteristics is the author’s 
objective. He bases his treatment of suspen- 
sions on vibration technique, on the ground that 
the movements that the car undergoes during 
operation are vibrations excited by the uneven- 
ness of the road. In order that these vibrations 
may be most favorably dealt with, the vehicle 
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must be endowed with the correct vibration 
characteristics. His investigation is designed 
to determine what factors are involved in pro- 
ducing these characteristics, and how these fac- 
tors must be controlled to ensure the most 
favorable riding qualities. 

The criteria of good riding quality adopted 
is that the vibration frequency shall lie between 
80 and 120 a minute, that all acceleration shall 
be reduced to a minimum and that vibration 
shall be damped as soon as possible after each 
impact. No account is taken of change in 
suspension characteristics with change of car 
loading, or of the effects of upholstery. 

After describing in some detail experimental 
methods for determining the vibration char- 
acteristics of a car, the author shows how such 
data should be applied in the design of a sus- 
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pension system, by laying down rules which 
should be followed. These rules deal with 
the position of the rear axle, the characteristics 


of the springs and damper, and axl 


ENGINES 


On the Art of Dynamometry with Particu- 
lar Reference to the Measurement of En- 
gine Power in Flight 


By N. S. Muir. Published in The Journal of 
the Royal Aeronautical Society, October, 1937 
p. 864. E-1] 


weights 


The paper is divided into three part 
Part I — Historical —a discussion of the devel- 
opment of the art of dvnamometry with refer- 


ence to those machines which represent the 
milestones that have been erected on a long road 
of evolution and invention during the past 18 
years. 


Part II—A brief reference to the problem con 
cerning the variation of engine ower witl 
height and some notes on a few attempts at 
solution by direct measurement. 

Part III-A description of a new transmission 
dynamometer developed primarily for use in 
aircraft, together with some of the results al 
ready obtained in flight at the Royal 
Establishment. 


a 


Aircraft 


Recent Developments in Engine Indicators 


By E. M. Dodds. Published in J/nstitution 
of Automobile Engineers Journal, November, 
1937, p. 41. [E-1] 


J 


The author outlines the experimental work 
which contributed to the development of th« 
cathode-ray indicator which is described in de 
tail. Mr. Dodds points out that among _ the 
advantages of such an indicator is its ability to 
magnify on the time base any desired portion of 
the engine cycle which may be selected, thus 
enabling a very close study to be made of such 
phenomena as ignition lag in compression-igni- 
tion engines and detonation in gasoline engines, 
both of which occur during such a small crank 
angle that analysis is practically impossible on 
the conventional pressure-time diagram. In ad- 
dition to pressure-time oscillograms, it is pos- 
sible to obtain very simple oscillograms repre 
senting: (a) motion of engine parts, e.g., the 
lift of an injector needle valve emitting fuel to 
a compression-ignition engine cylinder; and (b) 
ionization oscillograms representing time of ar- 
rival and persistence of flame at any required 
point in the cylinder-head. 

In conclusion Mr. Dodds points out that in 
spite of the intensive research of the last few 
years on engine indicators, no method vet tried 
is completely successful on the modern aircraft 
engine. However, the author feels that the ulti 
mate solution of the problem is not too far 
distant, and expresses the belief that change of 
resistance with pressure appears to be the most 
likely answer, especially if it can be achieved 
without the medium of a diaphragm. Manganin 
is being experimented with in this connection 


The Behavior of Oil Coolers 


sy M. A. A. Allfrey. Published in Aircraft 
Engineering, October, 1937, p. 257. E-1] 

For a variety of reasons, the problem of cool 
ing the oil in the modern airplane engine has 
recently become one of importance. In this a: 
ticle the author discusses the theoretical princi 
ples on which honeycomb oil cooler design 
should be based in order to achieve the maxi- 
mum cooling efficiency combined with mini- 
mum drag and minimum danger of freezing up. 


Horsepower at Altitude 


By G. O. Anderson and M. Thomas. Pub- 
lished in Aircraft Engineering, September, 1937 
p. 233. [E-1] 

The authors point out that there have been 
many articles published from time to time r 
ferring to the Official Air Ministry data for the 
conversion of observed test bench powers and 
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boost of supercharged engines to corrected 
powers and boosts at altitude. 

These corrections are essential since it is im- 
practicable to attain complete altitude conditions 
for production engine testing without resorting 
to expensive and elaborate plant. The usual 
method is to run the engine at full throttle with 
the air supplied to the intake at a pressure cor- 
responding to the International Standard Barom- 
cter Pressure at the altitude for which the cor- 
rected power and boost is required. 

‘To the observed data obtained in this man- 
ner is applied the correction of the compression 
ratio of the blower at the reduced temperature 
of the rated altitude. From this correction the 
true altitude can be determined, and 
having determined this boost the observed power 


boost at 


FOREIGN TECHNICAL NOTES 


progress in research as affecting fuels and lubri- 
cants making reference to fuel research, much 
of which was carried out some years ago which 
is equally applicable to fuels of today. No at- 
tempt has been made to consider fundamental 
research on combustion, but the paper is con- 
fined to the results obtained by research on 
problems more directly connected with the prac- 
tical operation of the engine. 

Close collaboration between engine manufac- 
turers and fuel and lubricant producers has 
inspired this research which has contributed 
largely to the improved performance of the 
modern car as regards flexibility and freedom 
from trouble. 

The subject is discussed under the headings: 
fuels for petrol engines, (a) ease of starting, 
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lock, (d) dilution, (¢) antiknock qualities and 
road ratings, (f) economy; fuels for compres- 
sion-ignition engines; lubricants, (a) engine 


lubricating oils, (b) sludge formation, (c) bear- 
ing corrosion, (d) oiliness agents, (e) oil con- 
sumption; and extreme fressure lubricants. 


The Determination of the Ignitability of 
Diesel Oils on a Laboratory Scale 


By R. Heinze and M. Marder. Published in 
the Journal of the Institution of Petroleum 
l'echnologists, October, 1937, p. 603. [G-1] 


Although in several recently published articles 
the reliability of the laboratory methods for 
determining the ignitability of diesel oils has 
been repudiated, this report shows that, by the 


can be corrected for the increase in inlet charge 
pressure. This power is further corrected for the 
difference between the observed air intake tem- 
perature and the standard atmospheric temper 
ature at rated altitude. Finally the power at 
altitude is attained by the application of a cor- 
rection for the reduced back pressure effect at 
altitude. 

The authers cite references for the complete 
correction factors and tabulations and explain 
that the purpose of the present article is to de- 
scribe a concise but accurate method of deter- 
mining the corrected power and boost without 
having to resort to the several long and rather 
laborious stages in the method cited. 


(b) warming-up and acceleration, (c) vapor proper application of the parachor or density 


TITEFLEX 
ALL METAL 
FLEXIBLE TUBING 


Situation des Constructeurs de Moteurs 
Francais en Matiere de Combustibles 


By M. G. Mahoux. Published in La Technique 
des Industries du Pétrole, No. 271, p. 96. [E-1] 
In time of war, how could France fuel her 
aircraft with domestic products and still meet 
the problem of detonation? With high-octane 
fuels of foreign origin no longer available, and 





tetraethyl lead, for reasons given, rejected, 
France would have to rely on fuels with oc- 
tane numbers as low as 45. Means must be 


found to raise the anti-knock quality of such 
fuels. 

Tentative suggestions made are the 
ternary blends involving the use of alcohol or 
benzol, and water injection during the admis- 
sion or exhaust stroke. Results of preliminary 
tests are given which seem to indicate promise 
for these expedients. Two tanks might be used, 
one for a basic low octane fuel for normal 
operation, and the other for a detonation sup- 
presser to be added to the fuel when extra 
power is needed. Cooling the combustion 
chamber as a method of retarding the evil ef- 
fects of detonation is another expedient men- 
tioned. 


Titeflex is an all-metal very flexible pressure tubing which has been 
very successfully used by all Industries for over 20 years. It will 
convey liquids, gases and semi-solids wherever a flexible connection 
is required. The tubing, consisting of a convoluted brass inner core 
from which its extreme flexibility is derived, is not dependent upon 
packing in any form to produce its inherent tightness. This inner core 
is in turn supported and protected by various types and layers of 


bronze braid, depending upon its particular application and re- 
quirements. 


use ol 


The very versatile nature of Titeflex makes it especially applicable 
for the following purposes. Fuel, oil and air lines for the Automotive 
Industry. Lubricating lines for machine tool equipment. Vibration 
absorbers for refrigeration and air conditioning service. Radio 
shielding for airplane, automotive and marine engines. 


Der Leistungsaufwand beim Anlassen von 
Verbrennungskraftmaschinen 


By Prof. Dr.-Ing. Triebnigg. Published in 
Automobiltechnische Zeitschrift, April 10, 1937, 
p. 183. [E-1] 

Starting torque requirements for a number of 
Diesel engines of various sizes were determined, 


using oils of various viscosity characteristics : A Steam, air 
over a wide range of temperatures and with and hydraulic lines for plant equipment. 
different engine compressions. Practical ex- 


amples are given, showing how the size of * 2 & 
starter required may be calculated from such 
determinations, taking into account necessary 
starting speed, compression ratio and _ bearings. 
Possible developments that will reduce the 
size of the starter required are said to be: 
lower starting speed, the use of roller instead 
of plain bearings, and preheating the engine. 


We have had a very large experience in solving difficult flexible 
tubing problems. Send your specifications to the Titeflex Engineers 
for their recommendations. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


TITEFLEX METAL HOSE CO. 
Newark, N. J. 


MATERIAL 


Research in Relation to the Motor Vehicle 
—Fuels and Lubricants 


By F. H. Garner. Published in the Journal of 
the Institution of Petroleum Technologists, Oc- 
tober, 1937, Pp. [G-1] 


The author presents a broad summary of the 
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method developed by the authors, cetene values 
well comparable with those determined by en- 
gine tests are obtained. Standard as well as sub- 
standard testing oils, and also diesel oils of any 
origin, as for instance from crudes, lignite tar, 
coal tar or those manufactured by hydrogena- 
tion, by synthesis or by extraction, when tested 
by the parachor and density method, yielded 
within very narrow limits the same cetene values 
as determined by engine test with the aid of the 
C.F.R. Engine. 
It is further well agreeing 


indicated that 





cetene values can be determined not only by 


means of the parachor and density methods, but 


also by the aid of numerous other constants, as 


for instance the diesel index, the ring-analysis 


value and also the calorific value, the hydrogen 
and carbon content, the ratio of carbon-hydro- 
gen and so forth, and cetene values can be 





Ideas in Zinc 
Speaking of styling, have you looked at 
the ’38 Lincoln-Zephyr? A longer wheel- 
base—it’s 125 inches now—longer hood 
lines and new ornamental designs liken 
the Zephyr to the graceful prow of a 
smart speed boat. Eye-appeal is further 
enhanced by a new synthetic enamel fin- 
ish with a lustre all its own, imparted by 
a new method of polishing. Looking at 
the Zephyr front end you will find the 
sharp crease running down to the splash- 
er. And nested at the lower ends, be- 
ween the fender aprons, are two die cast 
radiator grilles of distinctive form. In 
this new car, the radiator is mounted 
sidewise so that its effective cooling area 
is lower than usual—hence the lower 
mounted grilles. A feature of the high- 
purity zinc alloy grilles is the ease of pro- 
ducing thin sections, resulting in light 
weight but very strong frames. Because 
of the facility with which the alloy fol- 
lows die contours and fills delicate pat- 
terns, these grille frames are produced in 
beautifully developed curved surface con- 
tours following faithfully the curved sur- 
faces of front end sheet metal. 

This suggests an untrammeled pattern 
for new radiator grille forms departing 
the 


through the versatility of the die casting 


considerably from conventional, 
process employing the Zamak Alloys 
based on. Horse Head Special Zinc of 
99.99-+% purity. The New Jersey Zinc 
Company, 160 Front Street, New York 


City. Idea No. 7. 
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obtained by these methods in good agreement 
with those determined in the testing engine. 


Uber die Bestimmung der Zindwilligkeit 
von Dieselkraftstoffen 


By M. Marder and P. Schneider. Published 
in Automobiltechnische Zeitschrift, April 25, 
1937, P- 195. [G-1] 


Under the auspices of the German transport 
ministry, the present research on methods of 
measuring the ignition characteristics of Diesel 
fuels was carried out in the lignite and petro- 
leum research department of the Berlin en- 
gineering college. 

The object of the investigation was to de- 
termine the correlation between cetene numbers 
as determined in the CFR engine and as cal- 
culated from the density and boiling point of 
the fuel. Calculated and measured cetene num- 
bers are reported for more than 200 Diesel 
fuels of various origins and methods of produc- 
tion. Calculated and measured critical 


com- 
pression ratios are also included. 
In all cases in which the cetene number 


could be experimentally determined in the CFR 
engine, good agreement was found between the 
engine and physical-chemical calculated values, 
the maximum deviation being 5 cetene units 
and the average + 1.6 units. Increasing devia- 
tion with higher cetene numbers is explained 
as due to the characteristic behavior of the 
engine in the testing of such fuels. Calculated 
values, it is pointed out, may also be obtained 
when engine values cannot, for instance, for 
fuels of higher ignition values than cetene, or 
for fuels of too poor ignition characteristics to 
burn in the engine, for low boiling fuels that 
vapor lock, or. unusually high viscosity fuels. 

The critical compression ratio is said to be a 
more indicative, easily obtainable and accurate 
measure of ignition characteristics than the 
number. The lack of agreement of 
values in fuels in the higher cetene number 
range may be avoided by the adoption of the 
critical compression ratio method. In future 
investigations the practicability of this method 
will be tested. In the series reported, the values 
calculated on the basis of fuel density and 
boiling point agreed more closely with those 
determined in the engine than did the calculated 
and measured cetene numbers. 


cetene 


Pflanzenole als Dieselkrafstoffe 


By Kurt Gaupp. Published in Automodil- 
technische Zeitschrift, April 25, 1937, p. 203. 
[G-1] 

To determine the suitability of vegetable oils 
for Diesel fuel a comparison was made of the 
characteristics and behavior of sesame, soya, 
peanut, palm, and sunflower seed oil and gas 
oil. The points investigated were power, con- 
sumption, carbonization, oil contamination and 
engine corrosion. For the first four items tests 
with a two cylinder, four stroke cycle, pre- 
combustion chamber Mercedes-Benz engine were 
used; for corrosion, a five months’ laboratory 
test. 

Provided suitable precautions are taken, vege- 
table oils are thought, from the results of the 
investigation, to be thoroughly satisfactory as 
Diesel fuel. The power produced is about the 
same as gas oil, with a 12 per cent higher con- 
sumption. Vegetable oils affect the lubricant 
differently from the usual Diesel fuels; this 
difference does not react harmfully in the opera- 
tion of the engine, but should be taken into 
account in the choice of lubricating oils. The 
strong corrosive action of vegetable oils can be 
counteracted by the choice of suitable engine 
materials. The fuel should be preheated and 
should be thoroughly filtered. A mineral fuel 
should be used for starting, and the combus- 
tion chamber and fuel nozzles checked more 
frequently for carbonization than is necessary 
with mineral oils. 
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Untersuchung Geschweisster Aluminium- 


bleche Grodsserer Dicke 


By H. Buchholz. Published in Zeitschrift des 
Vereines Deutscher Ingenieure, April 10, 1937, 
Pp. 433- [G-1] 

The object of these tests determine 
the strength characteristics of welds in heavy 
aluminum sheets, when different welding meth- 
ods and materials were used. The sheets used 
were 25 mm. (about 1 in.) thick, of annealed 
aluminum, 99.5 per cent commercially pure. 
Welding rods of pure aluminum, and of alumi- 
num with 5 per cent silicon and with 2 per 
cent titanium were used. The electrodes wert 
of pure aluminum. Two methods, acetylene 
welding with X seams, and electric arc welding 
with V seams, were employed. 

The structure of the welds and adjoining 
metal was examined by means of X-ray. Ten 
sion, bending, hardness and corrosion-resistance 
tests were also made. 

A finer structure was produced by the gas 
welding and X seams than by the electric arc 
welding and V seams. ‘The static strength of 
the welds made by different methods and with 
different materials was the same or nearly the 
same as that of the annealed unwelded metal. 
Within the range affected by the high welding 
temperature, a not inconsiderable lowering ol 
the yield point was found. Provided that the 
workmen are skillful, electric arc welding was 
thought to be as capable of producing reliable 
welds of the same’ strength and corrosion resis- 
tance as result from welding. The 
studied in this investigation were 
from slag inclusions than 
welds. 3oth types of weld 
aluminum were found to have about the same 
the unwelded metal. 
Welds made with aluminum-silicon alloy were 
found to have no more favorable strength char- 
acteristics than those made with the pure alumi- 


Was to 


gas Ras 
freer 
were the electric 


made with pure 


welds 


corrosion resistance as 


num, while their lower corrosion resistance 
made them unsuitable. Titanium alloys pro- 
duced stronger but somewhat less corrosion 
resistant welds. 
Pendelbewegungen von _ Lastkraftwagen- 
Anhangern und Ihre Vermeidung 

By L. Huber and O. Dietz. Published in 


Zeitschrift des Vereitnes Deutscher 


April 17, 1937, Pp. 459. 


Ingenieure, 
[K-1] 

At the request of the Association of German 
‘l'railer Manufacturers, the automotive and auto- 
motive engine research institute of the Stuttgart 
engineering college carried out this investigation 
on the nature, causes and cure of motor-truck 
trailer sidesway. 

The investigation was carried out for the 
most part by means of models, about 1/10 the 
size of actual vehicles. The model vehicles 
stood still, while the model street beneath them 
moved at speeds representing actual speeds up 
to 95 m.p.h. The wheelbase length of hole, 
load distribution, type of axle and coupling, 
hfth wheel or steering knuckle, could be al- 
tered at will in the model. Photographic records 
were made of the model trailer movements. 
Sufficient road tests were made with full-size 
vehicles to check the applicability of the model 
tests to actual conditions. 
found to increase were: 
in the coupling, tires with weak side walls; 
short wheelbase; short pole; low tension on 
the coasting of the trailer; extensive 
pintle hook movement; and friction in the fifth 
wheel or steering knuckle coupling. Axle load 
distribution had only a slight effect. Design 
features that were found to decrease sidesway 
were: long wheelbase; long pole; pintle hooks 
restricted as to sidewise movement; front wheel 
trailer braking; and damping of the movement 
of the pole about the pintle hook at the same 
time increasing the rigidity of the coupling 


Factors sidesway 


play 


pole; 


against buckling during coasting of the trailer. 
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HIS new fan and water pump bearing was used successfully this year by 

eight makes of cars and trucks. It eliminates mauy small parts, threads, 
keyways, grease passages and simplifies assembly. It is self-sealed, lubricated- 
for-life, and puts an end to fan and water pump bearing maintenance. Another 
new departure by New Departure. Ask for bulletin F-11. 


New Departure, Division General Motors Corporation, Bristol, Connecticut. 


NEW DEPARTURE 
N-D-SEAL BEARINGS 
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Comfort is an increasingly important factor in the minds of new 





car buyers. They demand scientifically designed seats, durable 
upholstery and ample head room. But even more important to them is the 
smooth, restful ride which patented Delco Hydraulic Shock Absorbers provide. 
The Delco ride makes your demonstration test a convincing sales argument. 
It sells cars, and keeps them sold. There is a Delco Hydraulic Shock Absorber 
for every type of springing and assembly: Single Acting, Double Acting, Direct 
Acting, Inertia Control, and special applications for Individual Wheel Suspen- 


sion. Delco Products Division, General Motors Corporation, Dayton, Ohio. 


5 DELCO 


HYDRAULIC SHOCK ABSORBERS 
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LIKE INSTRUMENTS IN A SYMPHONY, Hyatt Quiet Roller Bearings 
function in motor cars with perfect precision, complete harmony, 
and least friction. That’s why mechanical equipment on the road is 
today more efficient, more dependable, more economical, longer 


lived. In answering the call for more and more bearing stamina... 





stamina that prolongs machine life, promotes better performance, 
and guarantees more enduring mechanical efficiency . .. Hyatt design 
ROLLER BEARINGS engineers, and the craftsmen in our plant, have achieved the perfec- 

tion in bearing manufacture that is traditionally Hyatt. The remark- 
able accuracy of Hyatt Quiet Roller Bearings guarantees that all 
the parts they protect will be maintained in true working relation- 
ship, without adjustments and wear, for an almost indefinite period. 
No finer tribute could be paid to Hyatt performance than their 
wide use today by leading automotive manufacturers . . . Hyatt 


Bearings Division, General Motors Corporation, Harrison, New 





TP IR re es Jersey, and Detroit, Michigan. 
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Zz CUYAHOGA RIVER in Cleveland has a new bed. 


On what was water and swamp-land less than a year 
ago now stand 21 acres of buildings housing Republic’s 
latest achievement ...the world’s largest, fastest and 
most modern hot and cold continuous strip mill. 

Where once ran a lazy ribbon of mud and water 
now runs a ribbon of steel... steel strip up to 94 
inches wide rolled at a speed of 2100 feet a minute. 

A massive 98-inch hot mill, huge 98-inch and 72- 
inch cold mills with complete finishing equipment 
afford a greatly enlarged output of large and small 
sheets, light plates and coiled strip with unusual uni- 
formity and accuracy in temper, ductility, surface 
finish, gauge and physical properties. 

To you, as to every user of flat-rolled steel for any pur- 
pose, Republic’s new mill means that you can now obtain 
sheets larger than ever before available . . . sheets that re- 
duce fabrication costs and eliminate unsightly joints in 
products of large area . . . sheets that offer new possibili- 


ties in designing new products or redesigning old ones. 


Republic Steel 


GENERAL OFFICES * CLEVELAND, OHIO 
Divisions 
Berger Manufacturing— Union Drawn Steel 


Subsidiaries 
Steel and Tubes, Inc.—Truscon Steel Company 
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ALEMITE Has the Answer 


toLeafSp 


Eliminates Spring 
Squeaks, Rust, 
Dryness 


No one can question the 
satisfactory performance of 
leaf springs, provided they 
are lubricated as a bearing 
is lubricated — from the in- 
side out. This method forces 
out water and dirt, deposit- 
ing lubricant between leaves 
to act as a seal against dirt 
and moisture. 

Past difficulties with leaf 
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ring Lubrication 


CROSS SECTION OF BOLT 
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‘SPRING CLAMP 


LIGHT AREA SHOWS PATH 
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FOR Yg-24 THO, BOLT USE 1710 FITTING 
FOR 46-24 THD. BOLT USE 17// FITTING 


springs have been caused by 
trying to force lubricant be- 
tween leaves from the out- 
side. This method naturally 
carries grit and dirt between 
the leaves, causing trouble 
and impairing riding 
quality. 

The new idea in spring 
design, illustrated here in 
cross section, can be incor- 





porated in any car at neg- 
ligible cost. Lubrication 
equipment and lubricants for 
springs so designed are now 
readily available. For further 
details of this recent spring 
lubrication development, 
consult Alemite engineers. 


ALEMITE —A Div. of Stewart-W arner Corp'n. 
1844 Diversey Parkway, Chicago, Illinois 
3—140 General Motors Bldg., Detroit 


ALEMITE 


REG. U.S. PAT, OFF, 


WORLD’S LARGEST MANUFACTURERS OF LUBRICATION PRODUCTS 


Ae = Enjoy Horace Heidt and his Alemite Brigadiers every Monday Evening, Columbia Coast-to-Coast Network. See local papers for time of broadcast 





——— 
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The Rock Island 
“Rockets” Roll On 
TIMKEN Bearings 


GLIDE—as you ride a 
Timken-equipped train 














Manufacturers of Timken Tapered Roller Bearings for automo- 

biles, motor trucks, railroad cars and locomotives and all kinds 

of industrial machinery; Timken Alloy Steels and. Carbon and 

Alloy Seamless Tubing; Timken Rock Bits; and Timken Fuel 
Injection Equipment. 
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For forty consecutive years the TIMKEN 
Tapered Roller Bearing has occupied a 
position of leadership in the automotive 
industry by virtue of its ability to render 
superior service and constantly keep 
ahead of new developments. Year after 
year it has met every challenge of speed 
and load with consistent efficiency and 
dependability. In all of this time the 
TIMKEN Bearing's leadership has never 


December, 1937 


ST YEAR... 
bn 


— OF LEADERSHIP 


been seriously disputed. On the con- 
trary, competition has only served to 
emphasize and strengthen it. Thus in an 
impressive majority of the new 1938 
cars, TIMKEN Bearings are again found 
shouldering the responsibility for safe 
and enduring performance in front 
wheels, rear wheels, transmission, pinion, 


differential and steering gear. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN 


TAPERED ROLLER BEARINGS 
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@ For every type of transportation equipment, be it 
wheelbarrow or bus, ELECTRUNITE Tubing provides 
needed strength . . . and because it is a uniform, hollow 
member, it reduces dead weight...cuts operating 
power and expense... increases pay load. 
ELECTRUNITE Tubing brings many advantages to 
designers of transportation equipment as well as count- 
less diversified products. Cold formed from flat-rolled 
steel and electric resistance welded into tubing, it 
possesses a uniformity in structure, diameter, wall 
thickness and finish not attainable commercially in 
tubing made by other processes. It is easy to fabricate, 
it cuts manufacturing costs and it improves prod- 


ss Spee Many designers and engineers 
have been able to improve their 
products with ELECTRUNITE 
Tubing. You may do the same by 
learning just what this modern 
tubing can do for you. 








CORPORATION 





ELECTRUNITE Tubing is available in a 
wide range of analyses, shapes and sizes. 
It may be fabricated and sheets may be 
attached by all modern methods. Steel and 
Tubes engineers, with their accumulated 
knowledge and experience gained throu zh 
producing and assisting in the application 
of more than a billion feet of tubing, 
will be glad to assist you, without any 
obligation. Write for further information. 





ELECTRUNITE 











10 S.A.E. JOURNAL December, 1937 





Reasons why your 


cylinder blocks should be made of 


NICKEL CAST IRON 


The improved properties which additions of Nickel 
impart to Cast [ron have brought about the widespread 
use of this alloyed material for automotive cylinder 


blocks of every type. 





Not only does Nickel assist in overcoming foundry 
or shop difficulties but renders definite benefits to the 
casting in service. 

Among the improvements which are obtainable 
through the proper use of Nickel by itself or in combi- 
nation with other alloying elements are the following: 


1. Refine the grain by producing finer graphite flakes 
and secure a high lustre on a finished surface. 

2. Reduce porosity and internal shrinkage thereby as- 
suring minimum rejections in pressure tests. 

3. Eliminate chilled corners and edges and other hard 
spots in gray iron, thereby improving the machin- 
ability. 


— 
. 


Increase the hardness of gray iron, especially in 
heavy sections, and retain machinability at these 
high hardness values. 
». Equalize the hardness and structure in thick and 
thin sections, thereby reducing casting strains and 
subsequent warpage. 





6. Secure enhanced resistance to wear. 


7. Obtain structural stability and maintain strength 
and hardness at elevated operating temperatures. 


8. Increase the strength. 
Our casting specialists will be glad to consult with 


you at any time concerning compositions and foundry 
practices. 





TYPICAL CYLINDER BLOCK SPECIFICATIONS 


(Proven Reliable by Excellent Performance) 








Taxicab, Heavy Duty 
Small Engine Large Pass. Car, | Truck, Bus, Trac- 
Cylinder Light Truck tor and Diesel 
Cylinders Engine Cylinders 
Total Carbon 3.30—3.50 3.20—3.40 3.20—3.40 
Silicon 2.10—2.30 2.00—2.20 1.75—2.00 
Manganese 0.50—0.70 0.60—0.80 0.70—0.90 
Nickel 0.75—1.00 * 1,00—1.25 1.50—2.00 
Chromium 0.25—0.35 0.35—0.45 0.40—0.50 
Min. Brinell 200 210 220 














In all cases Phosphorus Max. 0.20 « In all cases Sulphur Max. 0.12 











THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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@ On rare occasions we turn out a clutch not 


up to the high level of our production stand- 


ards. It gets through in spite of eagle eyes and 


the strictest of tests. (Balance, uniformity and 


precision, to name but three.) 


It earns your caustic comments .. . or if it 


passes you and ends up in service 
it draws the explosive attention 
of your customer. Like all black 
sheep, it gets attention. 

In a way that’s fortunate. For 


we do this about it: We take it 








OUR FAMILY, 100 


back and return a good clutch in its place. 
We operate to learn what's wrong, and why. 
We take immediate steps to see that it won't 
happen again. In other words—we admit 
errors and act to eliminate them. 

That’s one reason why Borg and Beck builds 
better clutches year after year... 
why Borg and Beck sales have 
grown steadily every year. That's 
why we can say with all sincer- 
ity, “Borg and Beck clutches can 


be installed, then forgotten.”’ 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


CHICAGO, 


| Fe ee oe ee 
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@ In the new “Graham-Bradley” built by Graham- 
Paige Motors Corporation, the farmer is offered a 
tractor of unusual service range, combining features 
of both heavy-duty tractor and higher speed truck 
operation. The LONG clutch was selected because 
it has proved on all types of cars, 
trucks, buses, and tractors, to have the 
range of performance and sturdiness 
necessary to meet all of the demands 


of modern service. 
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. .. that's what buyers say when they examine the new Parker-Kalon Cold- 
forged Socket Screws. These new Screws have set a higher standard of quality 
that wins the unqualified approval of engineers and production men. 


There are good reasons for the excellence of these new Screws. They are 
the result of more than two years of intensive research and development 


work ... and the unequalled Parker-Kalon Laboratory facilities for securing 
and controlling the strength, precision and other essential qualities of socket 
screws. 


Send for free samples of the type you use, and descriptive folder. The product 
will speak for itself. 


PARKER-KALON CORPORATION, 210 Varick, Street, New York 














































































A FEW OF THE 
AMERICAN CHAIN & CABLE 
AUTOMOTIVE PRODUCTS 


AMERICAN CABLE DIVISION 
Tru-Lay Brake Controls @ Push-Pull Controls 
Tru-Stop Brakes 
AMERICAN CHAIN DIVISION 
Weed Tire Chains © Emergency Units 
Weed American Bar-Reinforced Tire Chains 
Weed Bull Farm Tractor Chains 
MANLEY MANUFACTURING DIVISION 
Service Station Equipment 
OWEN SILENT SPRING COMPANY 
Owen Cushion Spring Centers 
PAGE STEEL & WIRE DIVISION 
Welding Wire 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists and Cranes 








ane Brake CONTROLS 
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Here’s the DANGER POINT 
between DRIVER and BRAKE 
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@ All brakes operate by ‘remote control’’ — 
through six to twenty feet of ‘‘transmission”’ 
line that constitutes a real hazard to safe 
braking—unless positive transmission effi- 
ciency is insured. 

That's why Tru-Lay Brake Control was de- 
veloped and is now demanded by so many 
vehicle operators. Tru-Lay Brake Controls 
do insure positive transmission of impulse 
from driver's hand or foot to brake drum. 
They operate positively. Their construction 
provides for every operating condition and 
for meeting every abuse to which brake con- 
trols are subjected. 


The cable slides in a conduit which main- 
tains its original length even when curved, 
never interfering with brake adjustment. 
Wear is counteracted by space-winding the 
coils of the inner member so that they act as 
a bearing upon which the cable slides freely 
at all times. A lubricated packing keeps the 
entire assembly water, grease and dust proof. 

Tru-Lay construction, though very flexible, 
both when free and under load, is sufficiently 
rigid to prevent its flopping around from 
vibration when the vehicle is in motion. 


AMERICAN CABLE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


he 


In Business for Your Safety Y Af 


BRIDGEPORT, 
CONNECTICUT 
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and L2ZAF Less Cost 





EVERYTHING IDENTICAL but the steel. But the gears at the right made | 
of a special grade of U-S-S Carilloy Alloy Steel—will scuff less, run 
more quietly, and cost 12Yzc less per set. A typical result of close 
cooperation between our metallurgists and yours. | 





...b0th obtained with 


one change in Steel 


O make a cheaper set of gears is 
not difficult . . . if quality can be 
sacrificed. 

To make a better set of gears is no 
greater problem . . . if cost can be 
ignored. 

But to make a better and cheaper 
set of gears — gears which will run 
more quietly, scuff less and save 12 2c 
per set in material cost —is an ac- 
complishment of which any two 
metallurgists can well be proud. 

This is the result of a cooperative 
study, extending over a six weeks peri- 
od, by a metallurgist from Carnegie- 
Illinois and a metallurgist of a well- 
known automobile manufacturer. The 
first was thoroughly familiar with 
alloy steels and the limitless com- 
binations of analyses and heat treat- 
ments. The second knew the require- 
ments of their 1938 models and the 
advantages of their plant facilities. 
Working together, they could coordi- 
nate and pool their knowledge. They 
could achieve a result that neither 
could achieve alone. 

Our aim is to give you outstanding 
metallurgical cooperation . . . and the 


finest alloy steels possible. 


U-S°S CARILLOY ALLOY STEELS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh Chicago 
Columbia Stee! Company, San Francisco, Pacific Coast Distributors United States Stee! Products Company, New York, Expert Distributors 


UNITED STATES STEEL 
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MORE AND MORE PEO 
ARE BELIEVING 


AN INSPECTION of our business records for 
the past year shows that a greater number and 
variety of manufacturers are buying BCA Ball 
Bearings than ever before. 


DESIGN ENGINEERS, with the BCA Data 
Book lying flat on their drafting boards, find the 
right BCA Bearing for a difficult application and 
mumble, ““There is a Santa Claus”’. 


PURCHASING AGENTS, scanning quotations 
and delivery dates, break into unpracticed smiles 
and allow that “perhaps there is a Santa Claus”. 


PRODUCTION MANAGERS, assembling 
machines with highly skilled and highly priced 
labor, find the BCA’s all that bearings should be 
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dimensionally and shout something about 


“Santa Claus” above the roar of machinery. 


SALESM EN see a nod of approval follow the 
statement that “Bearings are BCA” and chuckle 
inwardly like Santa Clauses. 


CUSTOMERS find years later that the BCA 
Bearings in the machines they bought are still 
running smoothly, quietly, efficiently, and check 
up one for Santa Claus. 


ACCOUNTA NTS, tabulating the profits for the 
year, punch the final figure on the adding machine 
and prove to the board of directors and stockholders 
that, thanks to BCA, “There is a Santa Claus’”’. 
BEARINGS COMPANY OF AMERICA, LANCASTER, PA. 


RADIAL - THRUST - ANGULAR CONTACT 


BALL BEARINGS 
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This Ful-Ton truck has a Model FC Waukesha 
Courier Four Engine, 314 in. x 4 in., 133 cu. in. dis- 
placement. These Waukesha features—Blue Flame 
Manifold, down draft carburetion, high compres- 
sion Ricardo Head, full pressure oiling, large parts— 
give this engine more power, quicker acceleration, 
smoother operation, and high economy both in 
fuel and up-keep. 
WRITE TODAY FOR BULLETIN 994 





CUTS DOOR-TO-DOOR 
DELIVERY COSTS 


Mr. and Mrs. Consumer want what they want, 
when they want it... whether it’s milk or mutton. 
To get it there quickly ...at the lowest cost per 
stop ...is the point. Net profits depend on it. 


Powered with the speedy, light weight, low cost 
Waukesha Courier Four Engine, light delivery 
trucks like this Ful-Ton are not only able to com- 
pete with but actually beat horse drawn equipment 
in door-to-door delivery work. It is a lively per- 
former—takes a 7.94 per cent grade in high gear at 
30 m.p.h. And its economy is exceptional—the en- 
gine will idle for an hour and forty-five minutes on 


one quart of gasoline. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 





WAUKESHA ENGINES 
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GET EATTER cparks 


with NEOPRENE Jacketed Ignition Cable 
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Proof against Oil, Corona, Heat Corrosion 
— that’s why Neoprene Prevents Power Loss 





’ HEAT-RESISTANT. Ordi ble jacket 
Here’s a new way to make fine cars even finer...to prevent coack and expese the ineulation. But neoprene 
power loss through ignition leaks...to help engines stay ee ee 





young longer than ever before! Use neoprene jacketed 
ignition cable. 

Neoprene stands up under engine heat, oil, grease and 
corona...resists cracking, checking, and protects the rub- 
ber insulation...keeps power inside the cable...years after 
ordinary jackets wear out! 

Ask your supplier for neoprene jacketed ignition 
cable, or write us for a list of manufacturers. 








Have you received your copy of the Neoprene Handbook? CORONA - RESISTANT. Ordinary cable jackets 


’ . . soon wither “under fire’’... let insulation deterio- 
it’s new—write today for it. rateand power leaksout. But neoprene protects! 


NEOPRENE 


E. 1. DU PONT DE NEMOURS & CO., INC., RUBBER CHEMICALS DIVISION, WILMINGTON, DELAWARE 
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THE PRACTICAL VALVE IS ONE 
WITH A REPLACEABLE INSIDE 
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THE TIGHTEST VALVE IS ONE 


WITH A PROTECTING CAP 


I SCcpeeVohig- Bo) CME bole MB a) 0} C-Vot-T- Bol C=) 

inside mechanism avoids the 
expense of a complete new valve 
should dirt, moisture, wear or age 
harm its sealing action. No tire valve 
is practical without this feature. Like 
ro) eX) ail of- Dace) Mt Wort an deT-tae-ba-ME-t00 oy [-Yot! 
to wear, replaceability assures serv- 
ice economy. 


For positive security a long 

metal insert reinforces the valve 
stem and provides complete safe 
anchorage for the inside sealing 
mechanism. 


Definitely closing the valve 

opening with a cap, completely 
prevents the entrance of mud, dirt 
and moisture. It fully protects the 
valve inside mechanism prevents 
injury of the seal assures a posi- 
tively airtight valve. For safety's 
sake valves should have caps. 


The tough resilient rubber 
cover and valve base insures 
an integral union of the metal valve 
part with the inner tube of the tire. 


P 
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TIRE VALVES 


THE TIRE INDUSTRY’S 
STANDARD EQUIPMENT 
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@ Auto-Lite dependability is complete. There are 
23 Auto-Lite factories located strategically from 
coast to coast...a large and experienced engi- 
neering staff .. precision-made products .. 26 years 
of experience..and 35,000 service stations to up- 


hold the high standards of Auto-Lite manufacture. 
THE ELECTRIC AUTO-LITE COMPANY, TOLEDO, OHIO 


Auto-Lite 


Starting, lighting € lgnition 





1937 











IF Others can Profit . . . So can You. 
Get Bullard Mult-Au-Matic Estimates 
on your Jobs 





THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 
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We thank the Automobile Industry 


AMERICA is an automobile paradise for motor car manufacturers, dealers 
and salesmen. In no other country is it relatively so easy to sell a motor ear. 

The reason is that American car builders have outstripped those of all 
other nations in giving the public better products, better engineering, at 
lower prices. 

Houdaille-Hershey is among the various specialists which have been 
privileged to work behind the scenes with American car manufacturers. 
This year-by-year collaboration has resulted in the development of many 
perfections which have helped to make the American motor car so irresist- 
ible to miilions of pocketbooks. 

It is plain good business on our part to be engineers as well as manu- 
facturers of metal parts. If we can assist the industry in further improving 
special items of design and equipment, it will mean that each year will 
continue to see more millions of cars carrying Houdaille-Hershey products. 

Nevertheless, we are indebted to the industry for its endorsement of our 


products and this advertisement is an expression of thanks for its patronage. 


HOUDAILLE-HERSHEY CORPORATION 


GENERAL EXECUTIVE OFFICES, DETROIT, MICHIGAN 


PLANTS 
Houde Engineering Corporation General Spring Bumper Corp. Lyon Cover Company 
Buffalo, New York Detroit, Mich. & Chicago, Ill. Detroit, Mich. 
Oakes Products Corporation Skinner Company, Limited Muskegon Motor Specialties Co. 
North Chicago & Decatur, IIl. Oshawa, Ontario, Canada Muskegon & Jackson, Mich. 


THE FINEST-RIDING CAS OF 1938 HAVE HOUDAILLE HYDRAULIC SUSPENSION 


HYDRAULIC SHOCK ABSORBERS EVAPORATORS RECEIVER TANKS CRANKSHAFTS FLOAT BALLS TIRE CARRIER LOCKS 
STEERING POST IGNITION LOCKS GRILL GUARDS MACHINE PARTS SPEAKER POTS CAMSHAFTS DEHYDRATOR DOMES 
REFRIGERATION COMPRESSORS BRAKE LEVERS FENDER SKIRTS POLE PIECES BEARINGS INTRICATE STAMPINGS 
LYON METAL TIRE COVERS WHEEL LOCKS WATER PUMPS CONDENSERS STRAINERS STEERING KNUCKLES 
TRANSFORMER COVERS PISTON PINS BUFFER PLATES TIRE LOCKS BUMPERS OIL SEPARATORS 


“HOUDIZE,” A PERFECTED PROCESS FOR PERMANENTLY UNITING FERROUS OR NON-FERROUS METALS 
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ARE IMPORTANT FACTORS IN FEDERALS 


DEPENDABLE LOW COST OPERATION 








*™ years, M-R-C Ball Bearings have been carrying 
the load in Federal clutches and transmissions. As new models 
have been developed in the automotive field M-R-C engineering 
has kept pace and provided quality bearings with the particular 


load-carrying characteristics required. 


Having nearly 40 years of ball bearing manufacturing experience 
to draw on, M-R-C engineers are exceptionally well equipped to 
offer valuable suggestions and advice on any type of load-carrying 
problem. In the M-R-C line there is a standard ball bearing to fit 


practically any automotive requirement. 


MARLIN-ROCKWELL CORPORATION 
Executive Offices: JAMESTOWN, N. Y. 
Factories at: JAMESTOWN,N.Y...PLAINVILLE, CONN. 
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All Intercity Companies 
Pacific Greyhound Lines 








All City Companies 
Kansas City Public Service Co. 





Class B—City Companies 
The Wichita Transportation Corp. 





Class B—intercity Companies 
Peerless Stages, Inc. 


Tl all ssc Fe 


Ali four winners of the annual Bus Transportation dependability which the exclusive cam and 























Maintenance Awards use Ross Steering. There lever principle contributes to modern steering. 


could be no better evidence of the economy and_ = Ross Gear and Tool Company, Lafayette, Indiana 


ROSS @ STEERING 

















THE FEDERAL BEARINGS CO., INC. 


MM C. ihe C09 of | ie Si 7 xe WU Ny 


ped tich 1.43321) a, Pe 
Detroit Sales Office: 2608 Book Tower « Chicago Sales Office: 120 N. Peoria St. 
Cleveland Sales Office: 402 Swetiand Building 
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THROUGH A STEEL WINDOW 


HE constant improvement of Parker 
Processes is extending their sphere of 
usefulness. 


The recent adaptation of Bonderizing to 
the finishing of steel windows for the first 
time indicates the widening scope of this 
paint-holding and rust-inhibiting process. 
With this modern process, better paint 
adhesion and adequate protection from 
rust is provided with greater speed and 
economy. 


Automobile bodies and other parts, as 
well as Washing Machines, Refrigerator 
and Air Conditioning Equipment, Office 
Machines and Electrical Devices are only 
a few of the scores of products on which 
greater assurance of finish permanence 
is provided by Bonderizing. 


The manufacturer with a paint finishing 
problem should investigate the new effec- 
tiveness of Bonderizing on iron, steel or 
zinc surfaces. 


PARKER RUST-PROOF COMPANY 
2181 E. Milwaukee Ave. e Detroit, Michigan 


i hi Mis Beck. 


For more than 22 years, this company 
has devoted iis entire time, talent and 
energy fo the improvement of rust-proof- 
ing methods. New books describing the 





Parker Processes are available to manu- 


facturers and technical men. Send for your copies. 


hbClib04 CONQUER RUST 


BONDERIZING* PARKERIZING 


1937 
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UP IN THE Stratosphere ...v0wn at tHe South Pole 
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...are 30" thinner.. 200° stronger...they’re 


VANADIUM STEEL 


You can get a Crestoloy wrench into 
tight places where an ordinary wrench 
would not go — because Crestoloys are 
30% thinner than ordinary wrenches. 
A Crestoloy wrench will stand up in 
any service to which wrenches can be 
subjected —because it is 200% stronger 
than a wrench of the conventional type. 
Such are the quality and reputation of 
the Crestoloy wrench that Crestoloys 
were part of the equipment of the Byrd 
Expedition to the South Pole and Cap- 
tain Stepheus’ Stratosphere flight. 

All Crestoloy Wrenches are made of 
Chromium-Vanadium Steel, selected for 


Vanadiant 


its high strength, toughness and resis- 
tance to fatigue. 

Metallurgists of the Vanadium 
Corporation of America will be glad to 
work with you in the selection or de- 
velopment of a steel that will enable 
you to build greater strength and de- 
pendability into your product. A re- 
quest for information or for metallur- 
gical assistance involves no obligation. 


VANADIUM CORPORATION 
OF AMERICA 
{20 LEXINGTON AVENUE, NEW YORK, N. Y. 


Plants at Bridgeville, Pa., and Niagara Falls, N. Y. 
Research and Development Labs. at Bridgeville, Pa. 






/ 
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Crestoloy Wrenches are made by 
Crescent Tool Co., Jamestown, N. Y. 






aS 
metacs VANCE ORAM accoys 


FERRO ALLOYS 
of vanadium, silicon, chromium 
and titanium, produced by the 
Vanadium Corporation of America, 
are used by steel makers in the 
production of high-quality steels. 


FOR STRENGTH - TOUGHNESS - DURABILITY 














December, 1937 





S.A.E. JOURNAL 53 


BUILT BY BROCKWAY MOTOR CO., INC. 
sf 2 . N 
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; 
5 % 
- us 4 
: 
SAT 
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TRUCKS WILL GROW OLD GRACEFULLY 
when they're equipped with SF Bearings 






Industry comes to 
SS0SF for unbiased 
bearing counsel 
because SF 
makes practically 
all types of anti- 


friction bearings. 




















@ Brockway anticipated a long life for this truck. They 


know they’re going to get it, too, because they selected 
Sats Bearings. 


Brockway know that regardless of roads or schedules, 
Sacs’s help trucks earn more money .. . assure smooth, 
quiet operation and maximum protection against bear- 
ing trouble. They know that on a mileage basis, SISF 
performance is the thing that counts. If you are inter- 
ested in dependability, economy and performance, 
specify SIS. 

3989 


SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


oaKE 


BALL AND ROLLER BEARINGS 
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~ IMPROVED MACHINABILITY 





» SUPERIOR FINISH « « -« you Ler 


~ REDUCED WASTE « ec e 


hem all! 


ime ge AE PO Be 


HEN you use Cold Finished 
Steel Bars in producing ma- 
chined parts, you get all of these 
money saving advantages. Parts ma- 
chined from Cold Finished Steel Bars 
can be made with great accuracy 


with a minimum of machining oper- 
ations, and when completed have that 
smooth, shining finish which other- 
wise can be obtained only with ad- 
ditional work. 

Amercut Cold Finished Steel Bars 
will give you the quality and uni- 
formity characteristic of products 
manufactured by the American Steel 
& Wire Company. The cold drawing 
operation employed in making these 
bars improves the physical properties 


Re Mores oe ee seetonsarsss - 
Ae aig a 


of the steel and gives it a smooth 
finish and accurate size. For this 
reason there is no need for turning 
down the bar to remove surface 1m- 
perfections, and considerable savings 
can be made in scrap and turnings 
as well as in time. For more than 
half a century these bars have been 
producing the finest results wherever 
they have been used. 

Amercut Cold Finished Steel Bars 


We are equipped to furnish Amerent Cold are kind to your tools. Uniformity 


opens “Cree ee te any sine coneds from and freedom from imperfections not 


only improve their machinability but 
lengthen tool life. 

Amercut Cold Finished Steel Bars 
are available in any type or grade 
you need and can be produced in the 
exact analysis and finish you require. 
We will be glad to furnish you with 


1/32” diameter up to and including 6”. We also 
produce a wide range of sizes and shapes of bars 


to supply every need. We suggest that you con- 


sult our Sales Department or Service Engineers 


for requirements that are other than standard. 


J AES _ technical assistance at any time. 


U-S°S AMERCUT COLD FINISHED STEEL BARS 


AMERICAN STEEL & WIRE COMPANY 
Wass Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Products Company, New York, Export Distributors 

















December, 1937 


COLLAPSE 


BURNING 
EXCESSive FRICTION 
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Severity of service conditions 
holds no drawback to Zolliner en- 
gineers. In any application—gaso- 
line, carbureted oil, solid injection 
spark ignition or Diesel engine— 
Zoliner engineering service match- 
es the piston to the job. 


That Zoliner knows how to build 
pistons right is evidenced by the 
fact that over 70% of all trucks 
and buses manufactured today are 
Zoliner equipped. A record of per- 
formance, unmatched, has made 
Zollner the piston specification 
accepted without question by the 
vast majority of fleet owners. 


Zoliner's vast store of engineering 
knowledge—the progressive re- 
search in piston design to meet 
changing conditions—the ability 
to solve difficult piston problems 
—is always at the disposal of 
any engine builder. 





BENEFIT FROM ZOLLNER 
BRING YOUR PISTON 
PROBLEMS TO ZOLLNER 





ORIGINAL EQUIPMENT IN AMERICA’S FINEST MOTORS 


©) 











=> 


WHEAT Visas Wold r. canteens > 


Gasoline Engines — Carbureted Oil Engines — Solid Injection Spark Ignition Engines — Diesel Engines 
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Chrome-Nickel Studs.. 


es 


CHASER LIFE INCREASED / b 1% 









Texaco Cutting and Soluble 
Oils for every machining 
operation. The line includes: 


TEXACO 
SULTEX CUTTING OIL—A 


TEXACO 
SULTEX CUTTING OIL—B 


TEXACO 
SULTEX CUTTING OIL—A-2 


TEXACO 
SULTEX CUTTING OIL—A-4 


TEXACO 
SOLUBLE OIL—C 


These photographs show a Double-Head Landis Threading Machine ... the type of machine on 
which the 167% increase in chaser life was recorded, threading chrome-nickel studs. Texaco 
Sultex Oils are recording similar increases in shops everywhere. 


HE JOB was one of threading a large quantity _life between grinds amounts to 167%. Texaco 
of 34” x 114” chrome-nickel steel studs (SAE = Sultex Cutting Oil penetrates, gets down between 
No. 3135) heat treated, in one of the plants of _ the chip and the tool, reduces friction, prevents 
Russell, Burdsall & Ward Bolt and Nut Company. abrasion, and smooths the work of the cutting edge. 


Trying one cutting oil after another, the chasers Trained engineers are available for consultation 


stood up for an average of 11/, hours between tool 
grinds. This was not enough. 

The 13th cutting oil was then tried . . . Texaco 
Sultex . . . and output of the Double-Head Landis 
Threading Machine promptly rose from 1'/. hours 
average to 4 hours average. This increase of chaser 


‘LEXACO 


Sultex Cutting &F Soluble Or/s 


on the selection and application of Sultex Cutting 
and Soluble Oils. Prompt deliveries assured through 
2070 warehouse plants throughout the United States. 

Let a Texaco engineer make a demon- 
stration in your own plant. The Texas 
Company, 135 East 42nd Street, N. Y. C. 








TE Aco 
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For new requirements... MOLY steels 


WITH the decided trend toward higher steam pres- 
sures and temperatures, there is also a growing 
tendency toward welded pipe-line assemblies. 
Carbon-Molybdenum steel is being used more and 
more extensively in steam-line construction because 
it meets the stricter present-day requirements: It has 
good creep strength and retains its strength at 
elevated temperatures. It lends itself to welded con- 
struction. And — its cost is so low, in comparison with 
its advantages, that in the end it is really the most 


economical steel for the purpose. In a weldability 
investigation, tests showed: 

At room temperature Carbon-Molybdenum steel 
was 10% higher in tensile strength and 20% higher 
in yield point than Carbon steel; 

At 950° F. the drop in these qualities respectively 
was 14% and 15% for Carbon-Molybdenum and 
31% and 34% for Carbon; 

At 1050° F. the drop in both qualities was 24% for 
Carbon-Molybdenum and 50% for Carbon. 


Our technical book, “Molybdenum,” will prove useful to engineers and production heads interested in cost cutting and product 
improvement. Our monthly news-sheet, ““The Moly Matrix,” keeps readers informed on Moly developments. Both sent free on 
request. Our laboratory is available for the study of special ferrous problems. Climax Molybdenum Co., 500 Fifth Ave., New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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Acid, Chromic 
Vanadium Corp. of America 

Acids 
New Jersey Zinc Co. 

Air Conditioning Units 
Houde Engineering Corp. 
Waukesha Motor Co. 

Alloys, Alumino-Vanadium 
Vanadium Corp. of America 


Alloys, Bronze 

Dole Valve Co. 

Alloys, Calcium Molybdate 
Ciimax Molybdenum Co. 

Alloys, Cupro-Vanadium 
Vanadium Corp. of America 


Alloys, Ferro-Chrome 
Vanadium Corp. of America 


Alloys, Ferro-Molybdenum 
Climax Molybdenum Co. 
Vanadium Corp. of America 

Alloys, Ferro-Silicon 
Vanadium Corp. of America 

Alloys, Ferro-Tungsten 
Vanadium Corp. of America 


Alloys, Ferro-Vanadium 
Vanadium Corp. of America 

Alloys, Silico-Manganese 
Vanadium Corp. of America 

All Zinc 
Sow Senne Zine Co. 

Alloys, Zinc Base Die Casting 


New Jersey Zinc Co. 


Aluminum, Extruded 
Aluminum Co. of America 


Ammeters 
AC Spark Plug Division 
Anti-Squeaks 
Detreit Gasket & Mfg. Co. 
Automobiles, Commercial 
Ford Motor Co. 
Automobiles, Passenger 
Ford Motor Co. 
Balis, Brass 
Hoover Ball & Bearing Co. 


Balls, Bronze 
Hoover Ball & Bearing Co. 


Balls, Monel Metal 
Hoover Ball & Bearing Co. 


Balls, Stainless Steel 


Hoover Ball & Bearing Co. 


Balls, Steel 
Federal Bearings Co., Inc. 
Hoover Ball & Bearing Co 
Bands, Steel 
Bethlehem Steel Co. 


Bars, Bronze 
Bunting Brass & Bronze Co 


Bars, Cast Bronze 
Bunting Brass & Bronze Co. 


Bars, Cold Drawn Steel 
Republic Steel Corp. 

Base Bands, Solid Tire 
Firestone Steel Products Co. 


Batteries, Storage 
Ford Motor Co. 

Bearings, Babbitt and Bronze 
Bunting Brass & Bronze Co. 


Bearings, Babbitt Lined 


Bunting Brass & Bronze Co. 
Bearings, Babbitt Metal 


Bunting Brass & Bronze Co. 
Bearings, Ball, Angular Contact 


ype 
Bearings (o. of America 
Fafnir Bearing Co. 
Federal Benrings Co., Inc. 
Marlin-Rockwell Corp. 
New Departure, Division General 
Motors Corp. 
Norma-Hoffmann Bearings Corp. 
SKF Industries. Inc. 


Bearings, Ball, Annular, Light 
Medium and Heavy Series 


Bearings Co of America 

Fafnir Bearing Co. 

Federal Bearings Co.. Inc. 

Hoover Ball & Bearing Co. 

Marlin-Roeckvell Corp. 

New Departure, Division General 
Motors Corp. 

Norma-Hoffmann Bearings Corp. 

SKF Industries. Inc. 





Bearings, Ball, Clutch Pre-Lubri- 
cated 
Bearings Co. of America 
Bearings, Ball, Radial 
Hoover Ball & Bearing Co. 
Bearings, Ball, Rear Wheel Tvpe 
with Double Seals 


Bearings Co. of America 


Bearings, Ball, Thrust 
Bearings Co. of America 
Fafnir Bearing Co. 
Marlin-Rockwell Corp. 
Norma-tloffmann Bearings Corp. 
SKF Industries, Inc. 

Bearings, Ball, Unitary 

Cartridges 
Fafnir Bearing Co. 


Bearings, Bronze Back 
Bunting Brass & Bronze Co. 

Bearings, Graphite Lined 
Bunting Brass & Bronze Co. 


Bearings, Line Shaft 
SKF Industries, Inc. 


Bearings, Quill Roller 
Fafnir Bearing Co. 
Bearings, Roller 
Fafnir Bearing Co. 
Hyatt Bearings Division 
Norma-Hoifmann Bearing Corp. 
SKF Industries, Inc. 
Bearings, Roller, Radial 
Fafnir Bearing Co. 
Norma-Hoffmann Bearings Corp. 
Timken Roller Bearing Co. 
Bearings, Roller Thrust 
Timken Roller Bearing Co. 
Bearings, Taper Roller 
Hoover Ball & Bearing Co. 
Timken Roller Bearing Co 
Bearings, Thin Wall 
Bunting Brass & Bronze Co 
Bearings, Thrust 
Hoover Ball & Bearing Co. 
Belts, Fan 
Goodyear Tire & Rubber Co., Ine 
Blanks, Gear 
Bethlehem Steel Co. 
Bolts, Socket Head Stripper 
Parker-Kalon Corp. 
Bond for Asbestos Fibres 
Detroit Gasket & Mfg. Co. 
Bond for Cork Granules 
Detroit Gasket & Mfg Co. 
Brake Controls 
American Chain & Cable Co., Inc. 
Brake-Drums 
Bethlehem Steel Co. 
Brakes, Hydraulic 
Hrdraulic Brake Co. 
Brakes, Mechanical 
Bendix Aviation Corp. 
Brass Alloys 
Dole Valve Co. 
Bushings, Babbitt 
Bunting Brass & Bronze Co. 
Bushings, Bronze 


Bunting Brass & Bronze Co. 
Dole Valve Co. 


Cable, Brake Control 
American Chain & Cable Co., Inc. 
Carburetors 
Carter Carburetor Corp. 


Carburetor Controls, Automatic 
Dole Valve Co. 
Castings, Aluminum 
Aluminum Co. of America 
Castings, Aluminum, Permanent 
Mold 
Aluminum Co. of America 
Castings, Babbitt Metal 
Bunting Brass & Brenze Co. 
Castings, Brass and Bronze 
Bunting Brass & Bronze Co. 
White Dental Mfg. Co., 8S. 8S. 
Castings, Die 
AC Spark Plug Division 
Castings, Die, Aluminum 
Aluminum Co. of America 


Castings, Grey Iron 

Timken Roller Bearing Co. 
Castings, Tin Alloy 

Bunting Brass & Bronze Co. 
Chemicals, Inhibitors, for Pick- 

lin 

American Chemical Paint Co. 
Chemicals, Rubber 

DuPont De Nemours & Co., Inc., E. 1. 
Chemicals, Rust Preventing 

American Chemical Paint Co. 
Chemicals, Rustproofing 

American Chemical Paint Co 
Chemicals, Rust Removing 

American Chemical Paint Co 
Chokes, Automatic 

Carter Carburetor Corp. 
Chucks 

Bullard Co. 
Clamps, Hose 

Schrader’s Son, A. 
Cleaners, Air 

AC Spark Plug Division 
Clutches, Automotive 

Borg & Beck Division 

Brown-Lipe Gear Co. 

Long Mfg. Division 

Spicer Mfg. Corp. 
Coatings, Plastic 

Thiokol Corp. 
Cocks, Drain 

Dole Valve Co. 
Cocks, Drain and Shut-Off 

Weatherhead Co. 
Coils 

United American Bosch Corp. 
Compounds, Molding 

Thiokol Corp. 
Condensers 

United American Boscii Corp. 

Young Radiator Co. 
Connecting Rods 

Bethlehem Steel Co. 
Connecting Rods, Aluminum 

Aluminum Co. of America 
Connections, Tire-Pump 

Schrader’s Son, A. ; 
Control Sets, Automotive 

Brown-Lipe Gear Co. 
Controls, Dash 

Weatherhead Co. 
Coolers, Oil 

Young Radiator Co. 
Cooling Systems 

Long Mfg. Division 

Young Radiator Co. 
Couplings, Flexible 

Spicer Mfg. Corp. 
Couplings, Tube 

Weatherhead Co. 
Couplings, Tubing 

Dole Valve Co. 

Titeflex Metal Hose Co. 
Crankshafts 

Bethlehem Steel Co 

Ohio Crankshaft Co. , 
Cylinder Heads, Aluminum 

Aluminum Co. of America 
Discs, Plow 

Ingersoll Steel & Disc Division 
Drop Forgings 

Bethlehem Steel Co. 

Spicer Mfg. Corp. 
Engines 

Ford Motor Co. 

Hercules Motors Corp. 

Waukesha Motor Co. 
Engines, Diesel 

Hercules Motors Corp. 

Waukesha Motor Co. 
Engines, Industrial 

Waukesha Motor Co. : 
Equipment, Heat Treating 

Ohio Crankshaft Co. 
Evaporators 

Young Radiator Co. 
Fender Welt 

Detroit Gasket & Mfg. Co. 
Filters, Fuel 

Carter Carburetor Corp. 
Filters, Oil 

AC Spark Plug Division 
Fittings, Inverted 

Weatherhead Co. 
Fittings, Tube 


Weatherhead Co. 








Fluxes, Soldering 
American Chemical Paint Co. 
Forgings, Aluminum 
Aluminum Co. of America 
Forgings, Steel 
Ohio Crankshaft Co. 
Gages, Gasoline 
AC Spark Plug Division 
Gages, Oil 
AC Spark Plug Division 
Gages, Precision 
lord Motor Co, 
Gages, Thermo 
AC Spark Plug Division 
Gaskets 
Detroit Gasket & Mfg. Co. 
Gasoline, Aircraft 
Texas Company, The 
Gasoline, Motor Vehicle 
Ethyl Gasoline Corp. 
Texas Company, The 
Gearboxes, Power Take-off 
Brown-Lipe Gear Co. 
Gears, Steering 
Ross Gear & Tool Co. 
Generators (Standard Mount- 
ings) 
Electric Auto-Lite Co. 
United American Bosch Corp 
Greases 
lexas Company, The 
Hardening, Surface 
Ohio Crankshaft Co. 
Heaters, Hot Air 
Houde Engineering Corp. 
Heating, Electrical Induction 
Ohio Crankshaft Co. 
Heat Treating 
Ohio Crankshaft Co. 
Hinges, Concealed Type 
Ackerman-Blaesser-Fezzey, Inc. 
Horns, Electric 
United American Bosch Corp 
Hose, Flexible 
Weatherhead Co. 
Hose, Grease 
Weatherhead Co 
Hose, Hydraulic 
Weatherhead Co. 
Hose, Radiator and Hydraulic 
Brake 
Goodyear Tire & Rubber Co.. Inc. 
Injection Equipment, Diesel 
Thnited American Rosch Corp. 
Instruments, Electric Measuring 
General Electric Co. 
Instruments, Precision Measuring 
Norma-Hoffmann Rearings Corp. 
Joints, Universal 
Bendix Products Corp. 
Thompson Products, Ine. 
Spicer Mfg. Corp. 
Lamps, Fog 
United American Bosch Corp. 
Lathes, Chucking 
Bullard Co. 
Lathes, Turret 
Bullard Co. 
Lubricants 
Alemite Corp. 
Texas Company, The 
Lubricants, Extreme Pressure 
Stuart & Co.. D. A. 
Lubricating Equipment 
Alemite Corp. 
Machines, Automatic Chucking 
Bullard Co. 
Machines, Automatic Multiple 
Spindle 
Bullard Co, 
Machines, Boring (Vertical) 
Bullard Co. 
Machines, Boring, Turning and 
Facing (Vertical) 
Bullard Co. 
Machines, Chucking 
Bullard Co. 
Machines, Die Sinking 
White Dental Mfg. Co.. 8. 8. 
Machines, Flexible Shaft Driven 
White Dental Mfg. Co., 8S. 8. 
Machines, Multiple Spindle 
Bullard Co. 
Machines, Turret Automatic 
Bullard Co. 














(Concluded 


on page 60) 
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LARGER 
GREASE 
CAPACITY 


**9000—-DD”’, with double Metal Seals, here shown; 
also made as ‘‘9000—D”’ with Single Metal Shield. 


NO SEAL DRAG 


IN “9000” SERIES (Feltless) 


SELF-SEALED BEARINGS 


Interchangeable in dimensions with 
felt seal bearings. 

Employs simplified, inwardly ex- 
tending, flanged metal shields which 
do not rotate and cannot “‘foul’”’ other 
rotating seal parts. 

Seals are highly efficient in retain- 
ing grease in either horizontal or 
vertical position. 

Simple seal occupies less space 
within bearing than felt seal, PROVID- 
ING GREATER GREASE CAPACITY AND A 
MORE LASTING LUBRICANT SUPPLY. 

Metal seals, though close fitting, 
clear recess on inner ring, ELIMI- 
NATING “DRAG” OR FRICTIONAL 
RESISTANCE and power loss, and pro- 
viding higher starting speeds and in- 
creased efficiency. Seals cannot wear 
and are permanently effective. 

Totally sealed against foreign mat- 
ter, providing absolute cleanliness at 
all times. 


AVRMA-AVFFMANN 


PREVISIVN SEAKINGS 


BALL, ROLLER AND THRUST 


NORMA-HOFFMANN BEARINGS CORP'’N. 
STAMFORD, CONNECTICUT, U.S.A. 
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as used by Bendix 











“Thiokol” synthetic rubber has been found 
to be a very satisfactory material for the inner- 
most or main core of the Bendix BK vacuum hose. 
This hose, which is used to complete the vacuum 
lines in every installation of Bendix BA vacuum 
power brakes, is employed mainly for flexibility. 
It is also essential that the BA hose withstand 
gasoline vapor and oil inasmuch as the vacuum 
source is the manifold of the gasoline engine, or 
a vacuum pump in the case of a Diesel engine. 
“Thiokol” synthetic rubber is not affected by 
gasoline or oil and provides—as on BA hose— 
an excellent flexible, non-porous base to which in- 
termediate fabric plies may be easily vulcanized. 
Detailed information on other successful auto- 
motive applications upon request. Write to the 
Thiokol Corporation, Yardville, New Jersey. 


*Reg. U. S. Pat. Off 


“THIOKOL*”’ 


synthetic rubber 
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Magnetos 
United American Bosch Corp. 
Materials, ded 
Goodyear Tire & Rubber Co., Inc. 
Mats, Floor 
Goodyear Tire & Rubber Co., Inc. 
Meters, Photoelectric 
General Electric Co. 
Motors, Electric 
Delco Products Division 
Molding Powders 
Thiokol Corp. 
Mountings, Motor 
Goodyear Tire & Rubber Co., Inc. 
Nickel, Cast Iron 
International Nickel Co., Inc. 
Nickel, Non-Ferrous Alloys 
International Nickel Co., Inc. 
Nickel, Steel Alloys 
International Nickel Co., Inc. 
Paints, Heat-Resisting 
American Chemical Paint Co. 
Panels, Instrument 
AC Spark Plug Division 
Pinions, Starting-Motor 
Electric Auto-Lite Co. 
Pipe Fittings 
Titeflex Metal Hose Co. 
Pipe, Welded Steel 
Republic Steel Corp. 
Piston, Pins 
Houde Engineering Corp. 
Pistons, Aluminum 
Aluminum Co. of America 
Thompson Products. Inc. 
Zoliner Machine Works 
Pistons, Heavy Duty 
Zollner Machine Works 


’. Pistons, Iron 


Thompson Products, Inc. 
Piston Rings 

Wilcox-Rich Corp. 
Plates, Clutch 

Ingersoll Steel & Disc Division 
Plates, Stainless-Clad Steel 

Ingersoll Steel & Dise Division 
Power Take-Offs 

Brown-Lipe Gear Co. 
Printing Plate Powders 

Thiokal Corp. 
Propeller-Shafts 

Spicer Mfz. Corp. 
Pumps, Fuel 

AC Spark Plug Division 
Pumps, Hydraulic 

Honde Engineering Corp. 
Pumps, Water 

Honde Engineering Corp. 
Radiators 

Harrison Radiator Corp. 

Long Mfg. Division 

Yonng Radiator Co. 
Radio 

Tinited American Bosch Corp. 
Refrigerators 

Wankesha Motor Co. 
Regulators, Temperature 

Dole Valve Co. 
Regulators, Window 

Ackerman-Blaesser-Fezzey, Inc. 
Resistors, Molded 

White Dental Mfg. Co., 8S. S. 
Retainers, Oil 

Chicago Rawhide Mfg. Co. 
Rims, Airplane Tire 

Firestone Steel Products Co. 
Rims, Pneumatic Tire 

Firestone Steel Products Co. 
Rims, Solid Rubber Tire 

Firestone Steel Products Co. 


Rubber Goods, Mechanical 


Goodyear Tire & Rubber Co., Inc. 


Rubber, Synthetic 
Thiokol Corp. 

Rubber, Unvulcanized Sheet 
White Dental Mfz. Co., 

Rust Proofing teed 


American Chemical Paint Co. 
Parker Rust-Proof Co. 


Screw-Machine Products 
Spicer Mfg. Corn. 
, Socket Set 
Parker-Kalon Corp. 
Screws, Socket Head Cap 
Parker-Kalon Corp. 
Screws, Tappi 


ng 
Shakeproof Lock Washer Co. 





Seals, Oil 
Chicago Kawhide Mfg. Co. 
Detroit Gasket & Mfg. Co. 
Victor Mfg. & Gasket Co. 

Shafting, Flexible 
White Vental Mfg. Co., 8. S. 

Sheets, Cold Rolled Steel 
Republic Steel Corp. 

Sheets, Hot Rolled Steel 
Republie Steel Corp. 

Shock Absorbers 
Velcu Products Division 
Houde Engineering Corp. 

Silencers, Carburetor Intake 
AC Spark Plug Division 

Sound Deadening Materiats 
Detroit Gasket & Mfg. Co. 

Spark Plugs 
AC Spark Pius Division 
United American Bosch Corp. 

Spectrophotometers 
General Electric Co. 

Speedometers 
AC Spark Plug Division 

Springs, Coiled 
Barnes-Gibson-Raymond, Division of 

Associated Spring Corp. 
Cook Spring Co. Division 

Springs, Flat 

Barnes-Gibson-Raymond, Division of 
Associated Spring Corp. 
Cook Spring Co. Division 

Stampings 
Cook Spring Co. Division 
Spicer Mfg. Corp. 

Starting-Motor (Standard 

Mountings) 
Electric Auto-Lite Co. 

Starting Motors 
United American Bosch Corp. 

Steel Alloy 
Bethlehem Steel Co. 

Timken Roller Bearing Co. 
Timken Steel & Tube Co 

Steels, Automotive 
Ingersoll Steel & Disc Division 

Steel, Carbon 
Timken Roller Bearing Co. 

Steel, Die Rolled 
Republic Steel Corp. 

Steel, Electric Furnace 
Timken Roller Rearing Co 
Timken Steel & Tube Co. 

Steel, Non-Corrosive 
Bethlehem Steel Co. 

Steel, Open Hearth 
Carnegie Steel Co. 

Timken Roller Bearing Co. 
Timken Steel & Tube Co. 

Steels, Plow 
Ingersoll Steel & Disc Division 

Steels, 

Ingersoll Steel & Dise Division 

Steel, Special Analysis 
Carnegie-Illinois Steel Corp. 
Columbia Steel Co. 

Timken Roller Bearing Co 
Timken Steel & Tube Co. 
United States Steel Corp. 

Steel, Stainless 
Republic Steel Corp 

Steel, Tool 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 

Steel Tubes 
Steel & Tubes, Inc. 

Strainers, Gasoline 
AC Spark Plug Division 

Strip, Cold Rolled Steel 
Republie Steel Corp. 

Strip, Hot Rolled Steel 
Republic Steel Corp. 

Switches 
United American Bosch Corp. 

Switches, Starting 
Electric Auto-Lite Co. 


Tapp pets 
fleox-Rich Corp. 
Testers, Headlamp 


Thomnson-Bremer & Co 
Thermostats 

Dole Valve Co. 
Timer-Distributors 

Flectrie Anto-Lite Co 
Tires. Pneumatic 

Goodyear Tire & Rnbber Co.. Ine 
Tires, Servicing Equipment 

Till Mfg. Co. 
Tires. Solid 


Goodyear Tire & Rubber Co., Ine 








Tools, Small Cutting and 
Grinding 
White Dental Mfg. Co., S. 8. 
Transmissions 


Brown-Lipe Gear Corp. 
Trucks, Motor 
Ford Motor Co. 
Tubes, Steel 
Steel & Tubes, Inc. 
Tubes, Steel, High Pressure 
Steel & Tubes, Inc. 
Tubes, Structural Steel 
Steel & Tubes, Inc. 
Tubes, Tire, Servicing Equip- 
ment 
Dill Mfg. Co. 
Tubing, Brass 
Bundy Tubing Co. 
Tubing, Copper 
Bundy Tubing Co. 
Tubing, Flexible Composition 
Flex-O-Tube Co. 


Tubing, Flexible Metal 


Titeflex Metal Hose Co. 
Tubing, Flexible, Non-Metallic 


Weatherhead Co. 
Tubing, Steel 
Bundy Tubing Co. 
Tubing, Steel, Seamless 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 
Tubing, Welded and Sweated 
Steel 
Bundy Tubing Co. 
Tungsten, Metallic 
Vanadium Corp. of America 
Valves, Hydraulic 


Houde Engineering Corp. 





Valves, Intake and Exhaust 
Thompson Products, Inc. 
Valves, Poppet 
Wilcox-Rich Corp. 
Valves, Tire 
Dill Mfg. Co. 
Schrader’s Son, A. 
Vanadium Pentoxide 
Vanadium Corp. of America 
Washers, Bronze 
Bunting Brass & Bronze Co 
Washers, Lock 
American Nut & Bolt Fastener Co 
Beall Tool Co. 
Butcher & Hart Mfg. Co. 
Eaton Mfg. Co. 
Hobbs Mfg. Co. 
National Lock Washer Co. 
Philadelphia Steel & Wire Corp 
Positive Lock Washer Co. 
Shakeproof Lock Washer Co. 
Thompson-Bremer & Co. 
Washburn Co. 
Washers, Spring 
American Nut & Bolt Fastener Co 
Beall Tool Co. 
Butcher & Hart Mfg. Co 
Eaton Mfg. Co. 
Hobbs Mfg. Co. 
National Lock Washer Ce. 
Philadelphia Steel & Wire Corp 
Positive Lock Washer Co. 
Shakeproof Lock Washer Co 
Washburn Co. 
Windshield Wipers 
United American Bosch Corp 
Zinc, Alloys 
New Jersey Zinc Co. 
Zinc, Sheet 
New Jersey Zine Co. 
Zinc, Slab 
New Jersey Zine Co. 
Zinc, Stick 
New Jersey Zine Co. 





The addresses of companies listed in this index can be obtained from 
their current advertisements indexed on page 62 








let peo 


WINDOW- 
REGUIATOR? 


Pa Co. ope Mini 
to help you decide... Wisely 





Don’t be in doubt about a regulator, whether 
single arm, center lift, or twin arm type, for 
the doors or windows of a passenger or com- 
mercial car, boat cabin or bus. 


Send us a rough plan of the door or window, 
indicate the point at which handle is to be 
located and we will furnish you with blue- 
print of suitable regulator showing layout 
for proper installation. 


quest. 


1306 HOLDEN AVENUE 





Catalog upon Re- 





| Acurenman BLAEsreR— ~Fezzev, INC. 





TROIT, MICHIGAN. 
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“ET YAL I” mveme messi te 


quae * & &% samme GEAR sol HASSIS LUBRICANTS 


For Winter Operations 
BY ALL MEANS 
INSIST UPON 
THE USE OF “STURACO” 


BECAUSE 


its predetermined and uniform HIGH 

LOAD CARRYING CAPACITY will pre- 

vent costly gear and bearing failures due to 

shock loads resulting from slippage of wheels 
on icy roads. 


“STURACO” E. P. LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 
D.A.STUART & CO. 
ESTABLISHED 1865 


GENERAL OFFICES, 2727-2753-S0. TROY ST. CHICAGO, U.S.A 
BRANCHES IN PRINCIPAL CITIES 


A new and thor- 
oughly reliable and 
thoroughly proven 
process for making 
paint adhere per- 
manently to 


... the strength of steel 
plus workable ductility 


It has been adopted and is 
being specified by many 
of the largest industrial 
and automotive plants. 


Samples will be sent for 
experimental purposes if 
requests are made on the 
stationery of reliable firms. 


Detroit Office: 6339 Palmer Ave. E. Canada: Walkerville, Ont. | 


American Chemical Paint Co. BUND Y eS 
Genera! @liita-t mellem al aielay 5 2S ee 
AMBLER, PA. 
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FLEX-O-TUBE 





FLEXIBLE 
FEED LINES 


for 


OIL - GREASE - GASOLINE 
~HYDRAULIC BRAKE HOSE 














Standard Equipment on 90% of America’s Motor Cars 





Originated and manufactured 


by 
THE FLEX-O-TUBE CO. 


DETROIT, MICH. 
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PUBLIC 


\-type eight-cylinder engines were put in Ford cars 
over a chorus of “can’ts” and “never will bes.” For years 
eight-cylinder cars were mentioned in the same breath 
with mink coats and big bank balances. 

[t took the unequaled experience and tremendous man- 
ufacturing facilities of the Ford Motor Company to bring 
the V-8 engine to the low-price field. 

For years it was said that eight-cylinder engines cost 
more to run. Henry Ford believed that design— and not 
the number of cylinders—determined the cost of running 
an engine. Laboratory and road tests proved to his satis- 
faction that he was right. Ford facilities and experience 
kept production costs down —and the Ford V-8 was intro- 
duced to the world. 

The records of oil and gasoline economy turned in 
from then on by Ford owners over millions of road miles 
proved conclusively that added cylinders had little to do 


FOR D 





ECONOMY 


MOTOR 
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with operating costs. Thus. the Ford V-8 engine proved 
its ability to meet the rigid economy requirements of the 
low-price field. 

If any lingering doubt existed, the Ford V-8 “60,” 
introduced a year ago, swept it aside and proved beyond 
question that V-8 engines can be built to operate with 
rock-bottom economy. 

Instinctively the world of thrifty motorists responded 
to the announcement of a smaller Ford V-8 engine- 
and it was right! Letters began to pour in with records 
of 22 to 27 miles to the gallon ! 





and even more! 

In the first year of its career more than 300,000 motor- 
ists adopted the 60-horsepower Ford V-8. It became, in 
short, Public Economy No. 1. Today, it is the symbol of 
economy in fine-car motordom. That is ap- 


propriate, since “economy” is—and always t Sard ) 


has been—a Ford word. 
COMPANY 
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BETTER FORGINGS 


Forgings are no better than the material 
from which they are made. Perfect dies 
and experienced hammermen may pro- 
duce parts that look like the well-known 
"million dollars''—but what about per- 
formance? The true test of any forging 
is how well it fulfills its purpose in the 


carrying of loads, the resis- 
ail tance of shock; tensile and 
GOOO WILL ° 


compressive stresses and 
BASED ON 








fatigue. 


When the proper analysis of 
TIMKEN Alloy Steel is used, 


Manufacturers of Timken Tapered Roller Bearings for 


automobiles, motor trucks, railroad cars and locomotives 

and all kinds of industrial machinery; Timken Alloy Steels 

and Carbon and Alloy Seamless Tubing; Timken Rock 
Bits; and Timken Fuel Injection Equipment. 


correctly fabricated forgings will pass 
all service tests with consistently high 
marks. Furthermore, they will prove grati- 
fyingly economical to produce as a result 
of the uniformity of quality, cleanliness 
and freedom from surface defects of 


TIMKEN Steel. 


If you want to turn out better forgings 
at lower cost try TIMKEN Steel. Timken 
technical men are always at your service 
for consultation and advice. 


TIMKEN STEEL AND 
‘vee BPtVigstiyg w 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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In America’s Fastest Planes 


® None will deny that the record-holding 
coast-to-coast flight of 7 hours, 28 minutes 
and 25 seconds was a real achievement. And 
none will deny that the Republic steels in vital 
motor parts were, equally, achievements in 
steel making ... achievements that helped 
make this record possible. 


Wherever stronger, lighter, tougher or 


longer-lasting steels are needed...in airplanes 








...im racing cars...in stock passenger cars 
...in trucks... you will find in Republic 
steels every quality that you seek. 

Available at Republic as standard products 
is an unusually wide variety of alloy, carbon 
and special requirement steels. Available, too, 
through Republic’s laboratories and metal- 
lurgists are new steels developed to meet your 


specific needs. Write for further information. 






















When engines are equipped with 


LYNITE T-SLOT LO-EX PISTONS and 








The car buyer gets greater value; more power, 
better fuel economy, longer engine life. The 
wise salesman makes capital of these ad- 
vantages in the car he is demonstrating. 
Lynite T-Slot Pistons of LO-EX Alloy are 
light in weight, thereby reducing bearing 
pressures and contributing to longer bearing 
life. They have low coefficient of expansion; 
they permit close clearance; they give maxi- 
mum heat flow, stand up under high com- 
pression, and insure minimum oil consumption 


and less carbon. 
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Aluminum cylinder heads distribute heat 
more uniformly — eliminate hot spots. Power 
is increased 5% to 15% with low operating 
costs. Alcoa cylinder head castings have these 
advantages; superior hardness and toughness 
of threads are secured by coring and chilling 
of spark plug holes: finer appearance, greater 
accuracy, and soundness are achieved in the 
casting by using a metal mold for the entire 
exterior surface. 

ALUMINUM COMPANY OF AMERICA, 
2181 Gulf Building, Pittsburgh, Pennsylvania. 
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ALCOA:-ALUMINUM 
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